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Due to the long waiting period before publication of articles in medical
and scientific journals, the earlier Annual Reports of this Department have been
detailed in presentation. As a result, such Reports could only be made available
to a small proportion of interested workers. Accordingly in this publication a
return is made to the more usual method of presentation, a summary being
given of work done, with detailed sectional reports submitted for publication
in scientific journals.
Aims
Prior to World War II it was thought that, with the exception of the South
Pacific area, the filarial infections of the torrid zones were of secoudary import-
ance, and that no effective remedies were available.
The experience of the Allies at war was such, however,' that by 1947 the
pendulum of medical thought had swung to the other extrem~, to the view that
the filarial infections are of primary importance. Also, as the result of much
research, there had become available preparations claimed to be effective against
the filarial infections.
This change of view was responsible for tbe establishment of the Filariasis
Research Unit, created in 1949 as a High Commission Service to investigate the
problems of filariasis in East Africa. There are three such iufections found in
this area, namely, filariasis bancrofti, onchocerciasis and .acanthocheilonemiasis;
we have not studied this last-named infection in any detail, as this work had
been undertaken by the Liverpool School of Tropical Medicine.
Work was planned from three aspects-
first: to establish the relative importance of the filarial infections by
determining the incidence and by establishing the effect on the infected
individual;
second; to investigate methods of control, aimed at the vector, or at
the reservoir., or at both;
third: to investigate methods of treatment.
Accommodation
The Research project has its headquarters at Mwanza on Lake Victoria.
The European housing is complete and the laboratory is now almost ready for
occupation.
Staff
Director: Lt.-Col. W. Laurie, DB.O., M.D., T.D.D., LM.S. (Retd,).
Physicians: P. Jordan, M.B., B.S., D.T.M. & H.
One vacancy.
Helminthologist: One yacancy.
Entomologist: A. Smitll, B.Se., Ph.D.
Lahoratory Technicians: R. Rhodes-Jones, W. Edwards, R. C. Young.
Photographer: Vacant.
Librarian: Vacant.
2S E C T I O N 1 - B A N C R O F T I A N F I L A R I A S I S I N E A S T A F R I C A
I n t r o d u c t o r y
T h e t w o i m p o r t a n t l a t e m a n i f e s t a t i o n s o f b a n c r o f t i a n f i l a r i a s i s a r e h y d r o -
c o e l e a n d e l e p h a n t i a s i s . T h e i n c i d e n c e o f s u c h l a t e m a n i f e s t a t i o n s v a r i e s c o n -
s i d e r a b l y f r o m a r e a t o a r e a , e . g . e l e p h a n t i a s i s i s c o m m o n i n t h e S o u t h P a c . i f i c ,
w h e r e a s h y d r o c o e l e i s u n c o m m o n . A n o t h e r c o m p l i c a t i o n , h i t h e r t o r e c o g n i z e d o n l y
i n t h e S o u t h P a c i f i c a r e a , i s " m u m u " , d e f i u e d a s " a n a c u t e r e c u r r e n t c o n d i t i o n
a s s o c i a t e d w i t h l y m p h a n g i t i s o f a n e x t r e m i t y , w i t h f u n i c u l i t i s a n d e p i d i d y m o -
o r c h i t i s o r b o t h " . T h i s i s a s e n s i t i s a t i o n p h e n o m e n o n a n d i s establi~hed w i t h i u
a f e w w e e k s i n t h e m a j o r i t y o f i n d i v i d u a l s e x p ' O s e d t o i n f e c t i o n . I t w a s t h i s
c o n d i t i o n w h i c h p r o d u c e d 2 5 p e r c e u t c a s u a l t i e s i n t h e A m e r i c a n S o u t h P a c i f i c
F o r c e i n W o r l d W a r 1 1 .
A n y d i s e a s e w h i c h i s c a p a b l e o f a f f e c t i u g l a r g e n n m b e r s o f t h e p o p u l a t i o n
a n d w h i c h e a r l y p r o d u c e s a t t a c k s o f c r i p p l i n g f e v e r , e t c . m u s t b e r e g a r d e d a s a
s e r i o u s m e d i c a l a n d e c o n o m i c p r o b l e m . T h i s g e n e r a l c o n s i d e r a t i o n i s r e i n f o r c e d
i n t h e c a s e o f b a n c r o f t i a n f i l a r i a s i s b y t h e f a c t t b a t e l e p h a n t i a s i s i s a c o m m o n
l a t e m a n i f e s t a t i o n .
I f t h i s w e r e t h e p i c t u r e 0 1 ' E a s t A f r i c a n f i l a r i a s i s b a n c r C F / t i t h e r e c o u l d b e
n o t w o o p i n i o n s a s t o i t s s e r i o u s n e s s . B u t a s h a s b e e n p o i n t e d o u t i n e w i e r
r e p o r t s , w e c o n s i d e r t l l a t t b e S o u t h P a c i f i c d i s e a s e i s q u i t e d i f f e r e n t f r o m
t h a t f o u n d i n E a s t A f r i c a . H e r e m u m u i s v e r y r a r e , i f i t o c c u r s a t a l l ; a n d h y d r o -
c o e l e i s a m u c h C O I T u n o n e r l a t e c o m p l i c a t i o n t h a n i s e l e p h a n t i a s i s .
F i e l d S u r v e y s
T h e f i r s t e s s e n t i a l i n i n v e s t i g a t i n g t h e i m p o r t a n c e o f f i l a r i a s i s i s t o e s t a b l i s h
a c c u r a t e l y t h e i n C I d e n c e o f s u c h i n f e c t i o n s t h r o u g h t h e w h o l e o f E a s t A f r i c a ;
t h e m e t h o d s o f w o r k h a v e b e e n d e s c r i b : : d i n d e t a i l i n o u r 1 9 5 1 R e p o r t . H e r e i t
n e e d o n l y b e s a i d i t h a t t h e w o r k i s d i f f i c u l t a n d t h a t p r o g r e s s i s s l o w , l a r g e l y d u e
t o t h e c u t t i n g d o w n o f t h e f i e l d s t a f f a n d t o b a d c o m m u n i c a t i o n s , w h i c h a l l o w
o f w o r k b e i n g c a r r i e d o u t o n l y f o r a b o u t e i g h t m o n t h s p e r a n n u m . T h e T a n g a -
n y i k a S u r v e y i s a l m o s t c o m p l e t e , a n d s u r v e y w o r k h a s b e g u n i n ' K e n y a .
I n t h e 1 9 5 1 R e p o r t t h e r e s u l t s o f s u r v e y s o f t h e f o l l o w i n g T a n g a n y i k a
P r o v i n c e s w e r e g i v e n i n d e t a i l : -
L a k e P r o v i n c e ,
E a s t e r n P r o v i n c e .
T a n g a P r o v i n c e .
N o r t h e r n P r o v i n c e .
T h i s 1 9 5 2 R e p o r t g i v e s d e t a i l s o f f i n d i n g s i n t h e S o u t h e r n a n d S o u t h e r n H i g h l a n d s
P r o v i n c e s . O t h e r r e s u l t s a r e n o t y e t r e a d y f o r p n b l i c a t i o n . T h e w o r k t h r o u g h o u t
h a s b e e n t h e r e s p o n s i b i l i t y o f D r . P . J o r d a n o f t h i s D e p a r t m e n t .
I t i s h o p e d l a t e r t o p u b l i s h f u l l e r d e t a i l s s h o w i n g t h e c l o s e a s s o c i a t i o n o f
b a n c r o f t i a n f i l a r i a s i s w i t h h i g h t e m p e r a t u r e s a n d h i g h h u m i d i t y .
( 1 ) S o u t h e r n H i g h l a n d s P r o
I n t h i s P r o ' v i n c e p a r t i c u l a r
c e r c i a s i s b e i n g p r e s e n t a s w e n
p r e v i o u s l y b e e n r e p o r t e d a s a
P r o v i n c e . I n t h i s s e a r c h t b e s p e c
a d m i n i s t r a t i o n w a s u t i l i z e d a s o u
( a ) L o c a t i o n a n d g e o g r a p h y
T h e P r o v i n c e i s b o u n d e d t <
b y t h e C e n t r a l a n d W e s t e r n ]
b o u n d a r y ) a n d i n t h e s o u t b i t
L a k e N y a s a .
T h e P r o v i n c ; e i s r o u g h l y t l
a n g l e bein~ f o r m e d b y t h e n o r t
H i g h l a n d s e x t e n d i n g f r o m I r i n g
a r e a a t t h e n o r t h e r n t i p o f L a k
a n d f i n a l l y t h e l o w - l y i n g a r e a
T h e c e n t r a l p a r t o f t h e t r i a n g l e
o f t s e t s e - i n f e s t e d b u s h l a n d t o t h
R i v e r i n t h e e a s t .
( b ) C l i m a t e
T h e c l i m a t i c c o n d i t i o n s e )
g r a p h i c a l f e a t u r e s o u t l i n e d a b c
a y e a r a n d i n p a r t s r e c e i v e a s
n o r t h o f L a k e N y a s a h a s t h e g
t h i s g r a d u a l l y d e c r e a s e s t o w a r d s
4 0 i n c h e s . T h e c e n t r a l a r e a r e o
t h i s t o w a r d s t h e e a s t .
T e m p e r a t u r e s a g a i n r o u g r
t e m p e r a t u r e o f l e s s t h a n 5 0 · P .
i n m o s t p l a c e s o f 7 5 ° F . t o 8 0
t e m p e r a t u r e s . T h e a r e < r a t t h e r
p e r a t u r e o f b e t w e e n 6 5 ° F . t o '
7 5 ° P . t o 8 0 ° F . o v e r m o s t o f
r a n g e s i n s o m e p l a c e s . T h e l o \ \
o f t h e c e n t r a l a r e a h a v e a m a x i
T h e p o p u l a t i o n o f t h e P n
H i g h l a n d s s u p p o r t i n g a m o d e
L a k e N y a s a i s o n e o f t h e m
m e n t i o n e d a b o v e , m O I S t o f t h e c
T h e v e g e t a t i o n c o n s i s t s m a i
( c ) R e s u l t s
B a n c r o f t i a n f i l a r i a s i s . - T h
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(1) Southern Highlands Province
In this Pro'vince particular attention was paid to the possibility of oncho-
cerciasis being present as wen as other filarial infections; onchocercias,is had
previously been reported as a rare occurrence in two isolated areas in this
Province. In this search the specific reaction of onchocerciasis patients to hetrazan
admin.istration was utilized as one diagnostic method.
(a) Location and geography
The Province is bounded to the east by the Southern Province, to the north
by the Central and Western Provinces (the latter also forming the western
boundary) and in the south it borders on Northern Rhodesia, Nyasaland and
Lake Nyasa.
The Province is roughly triangular in shape, the southern apex of the tri-
aUgle being, formed by the northern end of Lake Nyasa, the eastern side by the
Highlands extending from Iringa to the lake and the west side by the low-lying
area at the northern tip of Lake Nyasa, the Poroto Mountains south of Mbeya,
and finally the low-lying area round Lake Rukwa together with the lake itself.
The central part of the triangle is mainly undeveloped, consi~ting of large areas
of tsetse-infested bushland to the west and the low-lying valley of the great Ruaha
River in the east.
(b) Climate
The climatic conditions experienced in the area are governed by the geo-
graphical features outlined above. The Highlands average 50 to 60 in, of rain
a year and in parts receive as much as 80 in. or more. The area immediately
north of Lake Nyasa has the greatest rainfall in the Territory, with over 100 in.,
this..gradually decreases towards the Lake Rukwa area, which averages only 30 to
40 inches. The central area receives 30 to 40 in. in the west but rather less than
this towards the east. '
Temperatures again roughly foHow the contours, there being a mJnlmum
temperature of less than 50°F. round most of the high ground, with a maximum
in most places of 75°F. to 80 OF., though the higher areas have still lower
temperatures.. The area', at the northern end of Lake Nyasa has a minimum tem-
perature of between 65°F. to 70°F. The maximum temperature ranges are from
75 oF. to 80°F. over most of the high ground, with slightly lower temperature
ranges in some places, The lower areas round Lake Nyasa and Rnkwa and most
of the central area have a maximum temperature of over 80°F.
The population of the Province varies with the geographical features-the
Highlands supporting a moderately dense population, while the area north of
Lake Nyasa is one of the most densely populated areas in the Territory, As
mentioned above, most of the central area is uninhabited.
The vegetation consists mainly of varying combinations of grass and woodland.
(c) Results
Bancroftian filariasis.-The results of the blood examinations together with
the clinical findings are shown in Table No. 1.
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h e t r a z a n p e r k g , b o d y w e i g h t ,
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B a n c r o f t i a n f i l a r i a s i s - . - I t
f i l a r i a s i s d o e s n o t o c c l l r i n t h !
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On.cnocerciasis.-Five hundred and eighty-six males were examined for the
presence of nodules on their trunk, chest, neck and arms in the areas where
fast flowing streams provided a potential place for Simulium breeding. No nodules
were found.
Three hundred and thirty of the above were also given approximately 3 mgms.
hetra.zan per kg. body weight, but although some complained of irritation of
their skin 2 to 8 hours after the drug, none experienced the immediate and intense
pruritus associated by Laurie (1951) with the giving of hetrazan to onchocerciasis
patients.
Peters (personal communication) working at Njombe has performed. skin
snips on six blind persons, none of whom showed nodules, with a negative
result in each case.
(d) Discussion.
Bancro/tian filariasis. -It WIll be seen that WIth two exceptions bancroftian
filariasis does not occur in the Southern Highlands Province of Tanganyika. Of
the area in which it has been found, that at the northern end of Lake Nyasa
was known previously, being reported by Hawking (1940) and fully described
by Trant (1949). The present survey, however, has helped to' localize it, since
Hawking (194D) reported an incidence of (?) 10 per cent as far north as Tukuyu,
whereas our findings show that at Masoko, about half way between the lake
and Tukuyu, filariasis does not exist, and the finding of two blood infections at
K~ira 16 'miles north of Tukuyu is probably due to non-indigenous infections
being encountered. It is considered likely that the Lake ;Nyasa focus is limited
to a radius of about 16 miles from the lake, where the foothills of the Poroto
Mountains are encountered It was unfortunate that at Lusungo, on the lake
shore, the population were unco-operative and no random sample was obtained
for the determination of incidence of clinical conditions.
Thi:;:, area of filarial infection localized, as it is likely to be, to a small area
round the head of Lake Nyasa is suitably situated for attempts at eradication
by either wide-spread hetrazan administration, extensive use of insecticides or a
combination of both.
The second endemic focus appears not to have been described in Hawking's
review of filariasis in Tanganyika (1940). It will be seen that the 1llarial rate in
adult males at Kimande in Iringa district is 24 per cent. This village is situated
in the valley of the great Ruaha River, near an extensive swamp area and about
40 miles north-north-west of Iringa. The extent of this focus is not known at
present but will be investigated in further surveys. At Rujewa (Mbeya district)
a filarial incidence of 4 per cent was found. This village is at the south-west
extremity of the great Ruaha Valley, and the finding of filariasis here suggests
that the infection extends down the valley from Kimande,
6T h e h i g h h y d r o c o e l e a n d e l e p h a n t i a s i s r a t e s f o u n d a t L u g a r a w a i n N j o m b e
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h e a v i l y i n f e c t e d A . p e r s I a n s a r e a i n t h e n e i g h b o u r i n g P r o v i n c e .
I n a n y c a s e t h i s l o w i n c i d e n c e i s u n l i k e l y t o b e o f a n y i m p o r t a n c e .
( e ) O n c h o c e r c i a s i s
A l t h o u g h s o m e h u n d r e d s o f p e r s o n s w e r e e x a m i n e d , n o e v i d e n c e o f n o d u l e
f o r m a t i o n w a s f o u n d .
P u p < e o f S i m u l i u m s p e c i e s w e r e o b t a i n e d a t N j o m b e a n d L u g a r a w a i n N j o m b e
d i s t r i c t . T h o s e f r o m t h e l a t t e r l o c a t i o n h a v e b e e n i d e n t i f i e d b y M c M a h o n a s
S . d a m n o . l ' u m a n d S . r . n e d u s t e f o r m i s . I n t h e s t r e a m s o f t h e P o r o t o M o u n t a i n s i n
R u n g w e d i s t r i c t l a i ' v < e ' a n d p u p r e w e r e f o u n d a t t a c h e d t o r o c k s i n f a s t f l o W i n g
s t r e a m s .
T h e a p p a r e n t v e r y l o w i n c i d e n c e o f o n c h o c e r c i a s i s i n a n a r e a w h e r e S . n a v e i
a n d S . d a m n o s l l m h a v e b e e n f o u n d ( H a w k i n g , 1 9 4 0 ) m a y b e a c c o u n t e d f o r b y
t h e a l t i t u d e o f N j o m b e . A t 5 , 6 0 0 f t . i t i s a b o v e t h e a l t i t u d e l i m i t o r i g i n a l l y
s u g g e s t e d b y M c M a h o n f o r t h e o c c u r r e n c e o f o n c h o c e r c i a s i s . T h e t e m p e r a t u r e a t
a l t i t u d e s a b o v e t h i s p r e s u m a b l y p r e v e n t s t h e c y c l e o f d e v e l o p m e n t o f t h e l a r v a l
f o r m s i n t h e f l y .
T h e n u m e r o u s ' f a s t f l o w i n g m o u n t a i n s t r e a m s a c c e s s i b l e o n l y w i t h d i f f i c u l t y
a l m o s t c e r t a i n l y h a r b o u r S i m u l i u r l ' ! ; s i n c e t h e y h a v e b e e n f o u n d a t N j o r n b e i t s e l f
a n d n o w a t L u g a r a w a , i t i s n o t u n l i k e l y t h a t S . n t e v e i a n d S . d a m n o s u m h a v e a
w i d e r d i s t r i b u t i o n t l l a n i s k n o w n a t p r e s e n t . I t i s p o s s i b l e , t h e r e f o r e , t h a t s m a l l
i s o l a t e d f o c i o f o n c h o c e r c a l i n f e c t i o n w i l l e v e n t u a l l y b e f o u n d i n t h e h i l l s r o u n d
t h i s p a r t o f t h e P r o v i n c e .
T h e p o s s i b i l i t y t h a t s u c h i s o l a t e d f o c i d o e x i s t 1 S s u p p o r t e d b y t h e w o r k o f
L e b i e d w h o h a s s h o w n t h a t t h e p r e s e n c e o f t h e " s a u s a g e " f o r m s o f M f . v o l v u l u s
i n S . d a m n o s u m d e p r e s s e s t h e e f f i c i e n c y o f t h e i n d i r e c t f l i g h t m u s c l e s a n d t h u s
r e s t r i c t s . t h e f l i g h t r a n g e o f t h e i n f e c t e d f i i e s . F r o m t h i s i t i s s u g g e s t e d t h a t t h e
d i s e a s e w i l l b e l e s s w i d e s p r e a d t h a n t h e n o r m a l r a n g e o f t h e v e c t o r .
T h e i n c i d e n c e o f b l i n d n e s s s e e m s t o b e l o w t h r o u g h o u t t h e P r o v i n c e , a n d i t
c a n s a f e l y b e s a i d t h a t a l t h o u g h t h e d i s e a s e h a s b e e n f o u n d i t i s o f n o v e r y
g r e a t i m p o r t a . n c e . T h e n u i s a n c e v a l u e o f t h e b i t i n g S i m u l i u m i s p r o b a b l y m o r e
i m p o r t a n t , p a r t i c u l a r l y t o t h e E u r o p e a n s .
( 2 ) F i l a r i a s i s i n t h e S o u t h e l i
T h e s u r v e y d e s c r i b e d h e ;
J u l y , a n d w a s c o m p l e t e d i n N o ,
M E T H O D S
T h e P r o v i n c e i s d i v i d e d
o f t h e s e w a s v i s i t e d , a n d a v i l h
v i l l a g e s w e r e s e l e c t e d a t r a n d ·
w a s i m p o s s i b l e t o s e l e c t a v i I
m u n i t y o f a b o u t 1 , 0 0 0 p e r s o n :
v e r y f e w a n d f a r b e t w e e n i n
n u m b e r s o f b l o o d s o b t a i n e d i n
T h e a d m i n i s t r a t i v e a u t h o r i
v i s i t a n d t o h e l p t o a l l a y t h l
s t r a n g e E u r o p e a n , " o u t f o r b l o
b a c k w a r d c o m m u n i t y . W h e n p
t h e p e o p l e t o c o m e a t n i g h t , a
b l o o d s p e c i m e n s w e r e t a k e n t o
T h e n e c e s s i t y f o r t a k i n g t h e b
g e t t i n g t h e s a m e c o - o p e r a t i o
g i v e n u s i f w e h a d b
t y p e o f w o r k i s n a t u r a l l y u n d
o n l y v o l u n t e e r s c o u l d b e e x a m
d e s i r e d s t a t i s t i c a l l y , b u t u n d e
u n l e s s c o n s i d e r a b l e t i m e w a s t o
i n m i n d t h a t t h e p r e s e n c e o f
d a n g e r s t o t h o s e t r a v e l l i n g a t n
v i l l a g e s d i d n o t m a k e t h e t a s k
W h e n o u r v i s i t w a s b e i n g
m a d e o f h y d r o c o e l e s . T h e p e a ]
g a t e d a n d t h a t t h i s d i s e a s e i s
w o r m i n t o t h e s k i n a n d t h a t l a '
s t o r y w a s t o l d i n t h e s i m p l e s t t e
o b j e c t s o f o u r w o r k w e r e d e s c r i t
n a t u r e , i t i s u n l i k e l y t h a t t h e r
w h o t o l d h i s p e o p l e w e w e n
m O r e p e o p l e t h a n w o u l d h a v e '
B l o o d s w e r e t a k e n f r o m (
f r o m t w o p e r s o n s w e r e t a k e n
a p p r o x i m a t e a g e o f a l l p e r s o n s '
a n d s c r o t a f o r e v i d e n c e o f f i l a r
m a d e o f t h e s c r o t a . l i n s p e c t i o r
l a u g h t e r ) , i t i s c o n s i d e r e d t h a t
n o n - r a n d o m £ a m p l e . H y d r o c o e
b y t h e p e o p l e .
T h e b l o o d s w e r e d r i e d o v e :
t h e n e x t f e w d a y s a n d e x a m i n e r
i n t h e l a b o r a t o r y b y t r a i n e d
d i r e c t s u p e r v i s i o n o f t h e w r i t e !
i n d e p e n d e n t l y a n d t h e t w o r e S I
s l i d e w a s e x a m i n e d b y t h e w [
n e g a t i v e s . T h e n u m b e r o f m i c r
;
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(2) Filariasis in the Southern Province of Tanganyika Territory
The survey described here was started during the months of June and
July, and was completed in November, 1952.
METHODS
The Province is divided administratively into a number of districts. Each
of these was visited, and a village in each geographical region was surveyed. The
villages were selected at random by the local authorities, but in some cases it
was impossible to select a village having sufficient numbers of people. A com-
munity of about 1,000 persons is considered ideal, but viHages of this size are
very few and far between in this sparsely popuLated province-hence the low
numbers of bloods obtained in some places.
The administrative authorities were asked to assist with propaganda for our
visit and to help to allay the fears and snspicions that the appearance of a
strange European, "out for blood", at night, inevitably produces amongst such a
backward community. When possible, a film show was put on in order to entice
the people to come at night, a drop of blood being the price of admission. Night
blood specimens were taken to determine the incidence of W. ban.emjti infection.
The necessity for taking the bloods during the hours of darkness prevented our
getting the same co-operation from the Africans as ;would have been
given us if we had been able to work by day, since oUr
type of work is naturally under suspicion of being some fprm of witchcraft,
only volunteers could be examined and bled. Such a method, leaves much to be
desired statistically, but under the circumstances little more could be done
unless considerable time was to be devoted to each village. It must also be borne
in mind that the prese.nce of lion and other wild beasts presented very real
dangers to those travelling at night, and the very scattered arrangement of many
vinages did not make the task of attracting people easier.
When our visit was being publicized by the administration, no mention was
macie of hydrocoeles. The people were told that eJephanti.asis was being investi-
gated and that this disease is spread by a mosquito wlUch introduces a small
worm into the skin and that later the person may develop the disease. A suitable
story was told in the simplest terms of the nature of the disease, and the aims and
objects of our work were described, nevertheless, in spite of much hard work of this
nature, it is unlikely that the people understood what was happening. The chief
who told his people we were inoculating them against the disease prodnced
more people than would have come with hours of persuasion!
Bloods were taken from as many people as possible after 8 p'.m. Bloods
{rom two persons were taken on each numbered slide, the number, sex and
approximate age of all persons being noted. Legs were examined for elephantiasis,
and scrota for evidence of filarial disease. Since no mention had previously been
made of the scrotal inspection (which is usnally carried aLIt amid uproarious
laughter), it is considered that the results are not unduly biased in spite of the
non-random sample. HydrocoeJes are not generally associated with elephantiasis
by the people.
The bloods were dried overnight, stained with hrematoxylin and eosin within
the next few days and examined for microfilarire of W. banaojti and A. perstans
in the laboratory by trained African laboratory assistants working under the
direct supervision of the writer. Each slide was examined by twO' such Africans
independently and the two results compared. If the results differed greatly, the
slide was examined by the writer, who also examined 10 per cent of all the
negativecS. The number of microfilarire Were counted.
8S i n c e t h e s a m p l e o f p o p u l a t i o n v a r i e d i n t h e ' v i l l a g e s - i n s o m e c a s e s a d u l t
m a l e s o n l y ; i n o t h e r m a l e s a n d f e m a l e s , b u t n o c h i l d r e n ; i n y e t o t h e r s m a n y
c h i L d r e n - a n d s i n c e i t i s r e c o g n i z e d t h a t t h e m i c r o · f i l a r i a l r a t e v a r i e s w i t h s e x
a n d a g e , t h e m i c r o f i l a r i a l r a t e o f a v i l l a g e i s d e f i n e d a s t h e i n c i d e n c e o f m i c r o -
f i l a r i r e o f W . b a n c r o f t i f o u n d i n t h e b l o o d o f a d u l t m a l e s ( o v e r t h e a g e o f 1 6 ) .
S i n c e o n l y o n e b l o o d s p e c i m e n w a s t a k e n f r o m e a c h i n d i v i d u a l a t a t i m e s e v e r a l
h o u r s b e f o r e t h e m i c r o f i l a r i a l p e a k , i t i s c o n s i d e r e d t h a t m a n y c a s e s o f m i c r o -
f i l a r r e m i a w e r e m i s s e d . T h e m i c r o f i l a r i a l r a t e s a s g i v e n i n t h e t a b l e a r e t h e r e -
f o r e a l m o s t c e r t a i n t o b e b e l o w t h e t r u e r a t e s o f t h e v i l l a g e s c o n c e r n e d .
T h e n u m b e r o f m i c r o f i l a r i r e c o u n t e d i n t h e b l o o d s a m p l e g i v e s s o m e i d e a
o f t h e m i c r o f i l a r i a l d e n s i t y p e r t h i c k d r o p o f b l o o d ( a p p r o x i m a t e l y 3 0 c m m . ) .
S i n c e t h e b l o o d s a r e t a k e n o v e r a p e r i o d o f t i m e w h e n t h e m i c r o f i l a r i a l c o u n t s
a r e r i s i n g , s u c h a m e t h o d i s c o n s i d e r e d t o g i v e a r e a s o n a b l y a c c u r a t e i n d i c a t i o n
o f t h e d e n s i t y o f m i c r o f i l a r i r e .
L O C A T I O N
T h e S o u t h e r n P r o v i n c e b o r d e r s o n P o r t u g u e s e E a s t A f r i c a t o t h e s o u t h ; t o
t h e e a s t i t i s b o u n d e d b y t h e I n d i a n O c e a n , a n d t o t h e w e s t b y L a k e N y a s a . T o
t h e n o r t h - w e s t l i e s t h e C e n t r a l P r o v i n c e o f t h e T e r r i t o r y .
T o p o g r a p h i c a l l y t h e a r e a c o n s i s t s o f a c o a s t a l p l a i n w i t h a r i s i n g h i n t e r l a n d
i n t e r s e c t e d b y a n u m b e r o f r i v e r s . H e i g h t s v a r y f r o m s e a l e v e l i n t h e e a s t t o
9 , 0 0 0 f t . i n t h e w e s t . '
C L I M A T E
T h e I n d i a n O c e a n , w i t h t h e n o r t h - e a s t a n d s o u t h - w e s t m o n s o o n s o n t h e o n e
h a n d , a n d t h e m o u n t a i n s i n t h e w e s t o n t h e o t h e r h a n d , d e t e r m i n e t h e c l i m a t i c
condition~ i n t h e P r o v i n c e . T h e r . a s t e r n h a l f o f t h e a r e a h a s a n a v e r a g e o f 3 0 t o
4 0 i n . o f r a i n a y e a r , t h e w e s t e r n h a l f a l i t t l e m o r e t h a n t h i s , w i t h t h e e x t r e m e
w e s t a v e r a g i n g b . e t w e e n 5 0 a n d 6 0 i n c h e s . T h r o u g h o u t t h e P r o v i n c e , t h e r a i n
f a l l s m a i n l y bet~een N o v e m b e r a n d M a r c h . T h e m a x i m u m t e m p e r a t u r e i n t h e
e a s t e r n h a l f o f t h e a r e a i s o v e r 8 5
e
F . , w h e r e a s i n t h e w e s t i t i s s l i g h t l y l o w e r t h a n
t h i s ( S O ° P , t o S 5 ° F . ) a p a r t f r o m t h e m o u n t a i n o u s r e g i o n w h e r e t h e t e m p e r a t u r e
i s l o w e r s t i l l . '
I n t h e c o o l s ' e a s o n , t h e n a r r o w c o a s t a l b e l t s h a v e a n a v e r a g e o f o v e r 7 0 ° F . ,
w h i l e o v e r t h e r e s t o f t h e e a s t e r n h a l f o f t h e P r o v i n c e t h e t e m p e r a t u r e i s b e t w e e n
6 5 ° P . a n d 7 0 ° F . I n t h e w e s t t h e t e m p e r a t u r e i s l o w e r , e x c e p t f o r t h e s h o r e o f
L a k e N y a s a ( 6 5
e
F . t o 7 0
e
p . ) a n d t h e m o u n t a i n s ( 5 5 ° F . t o 6 0 ° F . ) .
T h e i s o p l e t h s r u n n o r t h - s o u t h . A t t h e c o a s t t h e m e a n a n n u a l v a p o u r p r e s s u r e
i s i n t h e r e g i o n o f 2 6 m i l l i b a r s a n d i t d i m i n i s h e s s t e a d i l y f u r t h e r i n l a n d t o a b o l l t
1 8 r n i l l i b a r s h a l f w a y a c r o s s t h e P r o v i n c e . T h i s i s t h e r e c o r d i n g f o r t h e r e s t o f
t h e P r o v i n c e , w i l l i s o m e s l i g h t r e d u c t i o n i n t h e h i g h g r o u n d .
V E G E T A T I O N
A c o c o - n u t b e l t o n t h e c o a s t g i v e s w a y t o w o o d l a n d s a n d w o o d e d g r a s s l a n d s
f u r t h e r i n l a n d . T h e a r e a o n t h e w h o l e i s d r y a n d w a t e r l e s s e x c e p t d u r i n g t h e
r a i n s , a s d r a i n a g e i s f a c i l i t a t e d b y p o r o u s s o i l s .
P O P U L A T I O N
T h i s P r o v i n c e i s o n e o f t h e l e a s t p o p u l a t e d i n t h e t e r r i t o r y , p r i n c i p a l l y
o w i n g t o l a r g e t r a c t s o f w a t e r l e s s c o u n t r y a n d t h e t s e t s e f l y . T h e c o a s t a l b e l t a n d




T h e i n h a b i t a n t s o f t h i s P
r e c e n t l y t h e y t r a v e l l e d l i t t l e .
g r o u n d n u t s , a n d t h e addition~
t o t r a v e l m u c h m o r e t h a n w a s I
R E S U L T S
T h e a c c o m p a n y i n g t a b l e
m i c r o f i l a r i a l i n c i d e n c e o f W . ,
a n d a d u l t f e m a l e s a r e g i v e n ,
m i c r o f i l a r i a l r a t e s a r e c a l c u h :
f i l a r i a s i s - t h e c l i n i c a l r a t e s a r
f o r A . p e r s t a n s i n f e c t i o n .
T h e " f i l a r i a l r a i e " J e p r e S
I
m i c r o f i l a r r e m i a o r c l i n i c a l f i l a !
C l i m a t i c d a t a a r e a l s o g i v '
D I S C U S S I O N
H a w k i n g ( 1 9 4 0 ) p r o d u c e l
o f f i l a r i a s i s i n t h e t e r r i t o r y .
o t h e r i n v e s t i g a t o r s , a n d i n a l l
o f b a n c r o f t i a l f i l a r i a s i s w a s
s l i d e s - t h u s n o a c c u r a t e e s t i r n :
b e m a d e . T h e a r e a w i t h a c s . :
b o t h f o r W . b a n c r o f t i a n d A .
t h e g r e a t v a r i a t i o n o f i n c i d e n
t h a t a h i g h i n c i d e n c e i s f o u n d
d e c r e a s e s , e x c e p t i n t h e r i v e
( K i l a m a r o n d o ) . G e n e r a l l y S p l
m e a n v a p o u r p r e s s u r e , a l o w (
T h e h i g h e s t i n c i d e n c e w a :
( i n a d u l t m a l e s ) o f o v e r 7 0 p
t h a t i n a h i g h l y e n d e m i c f i l a r
l a t i o n a r e i n f e c t e d . I n t h i s v i l J
c o r r e c t w h e n i t i s r e m e m b e r e d
b e f o r e t h e g e n e r a l l y a c c e p t e d
w o u l d a l m o s t c e r t a i n l y b e f O l
i n f e c t i o n w a s f o u n d t o b e V e l
H i g h r a t e s w e r e a l s o r e e l
d e n c e w a s f o u n d . A l t h o u g h t
2 , 0 0 0 f t . e s c a r p m e n t , w h e r e c
o f t h e d i s t r i c t .
M i k i n d a n i d i s t r i c t c o v e r s
t h e R i v e r R u v u m a . T h e h i g h
c o a s t , 5 4 p e r c e n t a s h O l t d i s
l n N e w a l a a n d N a s a s i d i
a t t h e ' c o a s t . T h e s e d i s t r i c t s 1
p e r a t u r e s t h a n p l a c e s n e a r e r t
l o w e r .
I n T u n d u r u d i s t r i c t i t i s ~
r e a c h e d . N o b a n c r o f t i a l d i s e a
a n d v e r y l i t t l e a t N p e l e m b e , 5 0
, . .
ae villages-in some cases adult
10 children; in yet others many
llcrofilarial rate varies with sex
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The inhabitants of this Province belong to many different tribes, and until
recently they travelled little. The development of the area, particularly for
groundnuts, and the additional transport facilities available, enable the Africans
to travel much more than was possible previously.
RESULTS
The accompanying table summarizes the results of the village surveys. The
microfilarial incidence of W. bancrofti and A. perslans for children, adult males
and adult females are given, together with the clinical rates. The bancroftial
microfilarial rates are calcUlated for the number of persons free of clinicat
filariasis-the clinical rates are determined for adults examined as are the rates
for A. perstans infection.
The "filarial rate" represents the number of adults-male or female-with
microfilanemia or clinical filariasis in the population examined.
Climatic data are also given for each village.
DISCUSSION
Hawking (1940) produced a map of Tanganyika showing the distribution
of filariasis in the territory. His paper was based principally on the work of
other investigators, and in all reports from the Southern Province the occurrence
of bancroftial filariasis was demonstrated by the examination of day blood
slides-thus no accurate estimate of the incidence of the bancroftial disease could
be made. The area with a calculated incidence of 5 per cent' or more is shown
both for W. bancrofti and A. perstans infection. The present tepDrt demonstrates
the great variation of incidence throughout the endemic filarial area. It is seen
that a high incidence is found at the coast and for some way inland but gradually
decreases, except in the river valleys where a high incidence is still found
(Kilamarondo). Generally speaking, the fall in incidence follows the fall in
mean vapour pressure, a lower mean annual vapour pressure occurring inland.
• The highest incidence was observed in the Kilwa district, where filarial rates
(in adult males) of over 70 per cent were found. O'Connor (1932) considered
that in a highly endemic filarial area probably 100 per cent of the adult popu-
lation are infected. In this village it is easy to imagine that this hypothesis is
correct when it is remembered that the bloods were taken at 8 p.m.-four hours
before the generally accepted peak period, at which time more positive cases
would almost certainly be found. In thi;> area also the incidence of A. persl(111S
infection was found to be very high.
High rates were also recorded in Lindi district, but at Rondo a lower inci-
dence was found. Although this. place is near the coast it is on the top of a
2,000 ft. escarpment, where colder conditions are experienced than in the rest
a f the district.
Mikindani district covers a smail coastal area and includes the estuary of
the River Ruvuma. The high rates found in this district-63 per cent on the
coast, 54 per cent a short distance up the river-are what one would expect.
In Newala and Nasasi districts the rates are shown to be lower than those
at the coast. These districts have much higher ground and slightly lower tem-
peratures than places nearer the sea; the mean vapour pressure also tends to be
[ower.
In Tunduru district it is seen that the edge of the bancroftial area has been
reached. No bancroftial disease was found at Mbesa, near the Ruvuma River,
and very little at Npelembe, 50 miles north-west of Tunduru.
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I t w i l l b e o b s e r v e d t h a t i n f e c t i o n w i t h A . p e r s t a n s a p p e a r s t o a f f e c t i n f a n t s
m o r e f r e q u e n t l y t h a n d o e s W . b a n c r o f t i i n f e c t i o n .
S o n g e a d i s t r i c t a p p e a r s t o b e a l m o s t f r e e o f b a n c r o f t i a l d i s e a s e - t h i s i s n o t
s u r p r i s i n g , s i n c e m u c h o f t h e a r e a i s O n h i g h g r o u n d . A t L i t u h i o n L a k e N y a s a a
r a t e o f o n l y 3 p e r c e n t w a s f o u n d . I t w a s e x p e c t e d t h a t i n t h i s a r e a a h i g h e r
r a t e w o u l d b e f o u n d , a n d i t i s i n t e r e s t i n g t o n o t e h e r e t h a t a t t h e n o r t h e r n e n d
o f t b e l a k e v e r y h i g h r a t e s h a v e b e e n r e c o r d e d ( H a w k i n g ( 1 9 4 0 ) , J o r d a n ( 1 9 5 3 ) ) .
T h e t w o p l a c e s a r e o n t h e l a k e a n d t h u s a t t h e s a m e a l t i t u d e , a n d t e m p e r a t u r e
r e c o r d i n g s ' a r e v e r y s i m i l a r , b u t a t L u s u n g u t h e r a i n f a l l a m o u n t s t o o v e r 1 0 0 i n .
p e r y e a r , w h e r e a s a t L i t u h i a b o u t h a l f t h i s f i g u r e i s r e c o r d e d . I t i s t h o u g h t t h a t
t h i s d i f f e r e n c e i s p r o b a b l y s u f f i c i e n t t o a c c o u n t t o a l a r g e e x t e n t f o r t h e d i f f e r e n t
f i l a r i a l r a t e s n o t e d , s i n c e t h e h i g h r a i n f a l l a t L l l s u n g , o w i l l r e s u l t i n a m u c h
i n c r e a s e d s e a s o n a l m o s q u i t o p o p u l a t i o n , a n d t h e s e a s o n a l v a p o r p r e s s u r e w i l l
b e h i g h , t h u s f a c i l i t a t i n g t r a n s m i s s i o n o f t h e d i s e a s e . O t h e r p l a c e s i n S o n g e a
w e r e f r e e o f t h e d i s e a s e .
T h e r e s u l t s f r o m R u p o n d a d i s t r i c t a r e n o t a s c o m p l e t e a s e l s e w h e r e s i n c e
t h e i n v e s t i g a t i n g r e s e a r c h o · f t i c e r w a s u n a b l e t o c a r r y o u t c l i n i c a l e x a m i n a t i o n s
o w i n g t o , i l l n e s s . B l o o d s w e r e , h o w e v e r , t a k e n b y t h e A f r i c a n l a b o r a t o r y a s s i s t a n t s ,
a n d t h e r e s u l t s o f t h e s e a r e s h o w n i n t h e t a b l e . I t w i l l b e s e e n t h a t i n t h i s
d i s t r i c t h i g h m i c r o f i l a r i a l r a t e s w e r e f o u n d .
T h e r e s u l t s o b t a i n e d d u r i n g t h i s s u r v e y a r e c o n s i s t e n t w i t h o u r v i e w t h a t a
h i g h i n c i d e n c e i s f o u n d w h e n a h i g h t e m p e r a t u r e i s c o m b i n e d w i t h a h i g h r e l a t i v e
h u m i d i t y .
T h e e n d e m i c a r e a o f A . p e r s I a n s i n f e c t i o n i s v e r y m u c h s m a l l e r t h a n t h e
W . b a n c r o f l i a r e a " b j j t v e r y h i g h r a t e s w e r e f o u n d i n s o m e v i l l a g e s - v i l l a g e s a l s o
h a v i n g h i g h b a n c r o f t i a l r a t e s - v i z . N a n j i r i n j i , L i k i w a g e i n K i l w a d i s t r i c r , a n d
R u p o n d a , L i w a l e a n d K i l a m a r o n d o i n R u p o n d o d i s t r i c t . I t m u s t , h o w e v e r , b e
n o t e d t h a t t h e d i s e a s e d o e s o c c u r i n o t h e r a r e a s f r e e o f b a n c r o f t i a l i n f e c t i o n .
A n u m b e r o f i n f e c t i o n w e r e f o u n d i n i n f a n t s . T h e a g e s o f A f r i c a n s a r e
i n v a r i a b l y u n k n o w n t o t h e i n d i \ ; i d u a l s t h e m s e l v e s , a n d a l l a g e s h a v e , t h e r e f o r e ,
t o b e e s t i m a t e d . I n a d u l t s f a i r l y l a r g e e r r o r s m a y b e m a d e , b u t i n i n f a n t s i t i s
c o n s i d e r e d t h a t o n e c a n , e s t i m a t e a g e t o w i t h i n a f e w m o n t h s . W h e n a g e s o f t h e
i n f a n t s b e l o w w e t e n o t e d , t h e t e n d e n c y w a s a l w a y s t o i n c r e a s e t h e a g e s l i g h t l y .
B e a r i n g t h i s i n m i n d , t . h e f o l l o w i n g a r e t h e y o u n g e s t i n f a n t s f o u n d i n f e c t e d ,
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The survey described indicates that infection with W. banerafli and
A. persians is more widespread in the Southern Province than previous reports had
indicated.
As mentioned above, most workers tend to stress the importance of
elephantiasis when considering the effects of the disease, but it will be seen from
the table that in this part of Africa elephantiasis is not of any very great im-
portance, and hydrocoeLes are likely to be much more troublesome-it is seen
that in some places over 30 per cent of the adult male population were found
to be affected. This difference between the incidence of these two clinical mani-
festations is interesting, since with similar microfilarial rates in the Pacific very
much higher elephantiasis rates have been found (Buxton, J928), but it further
confinns Brygoo's (1951) view that the occurrence of the different clinical mani-
festations varies locally, in sp~te of similar microfilarial incidences. This fact is
further demonstrated when the incidence of elephantiasis of the scrotum is
investigated. In all, seven cases were seen, and six were in the same village-
Likiwage in Kilwa district.
An analysis of the sex distrihution of the 19 cases of elephantiasis shows
that only eight occurred in males, of whom 1,790 were, examined, (0.4 per cent),
whereas the remaining 1l were found in 1,359 females (0.8 per cent).
When the villages are grouped according to the microfilarial rates of adult
males and the clinical rates determined for each group, it is ~pparent that mere
is a very much higher incidence of clinical manifestations in the group having
the highest rates;-
Villages Total No. Per Cent No.
with adult males of cases of incidence of of cases of
mf. rates examined hydrocoele hydrocoele elephantiasis
,
---I
0-19% 130 9 7
20-39% 1,136 106 9
40% and higher 632 204 32 6
It will be shown in a further paper that in the villages with higher micro-
filarial rates the microfilarial densities are also high. It thus seems not unlikely
that the incidence of clinical manifestations is dependent, in part at least, on
the microfilarial density in the area, as was put forward by Laurie in the
Departmental Report for 1950.
The youngest patient observed with elephantiasis was a boy of 14 years
who had bilateral disease of his legs. Jordan (1952) reported four other cases of
elephantiasis occurring in children below this age. No case of hydrocoele in
children was seen.
A rough estimate is made below of the number of adults infected with
bancroftian filariasis throughout the Province. It shows that very large numbers
of people are infected and if, as some beheve, the late effects of filariasis are
a cause of much ill health, it is obvious that in parts of this province bancroftian
filariasis must be regarded as a disease of major importance.
TABLE n.-FILARIASIS IN THE SOUTHERN PROVINCe, TANGANYIKA TERRITORY.
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·Cases of elepbantiasis of the legs with hydrocoele,
tHydrocoele cases include all cases of genital filarial disease, i,e" hydrocoele and elephantiasis of scrolllm,
SOUTHERN PROVINCE RESULTS:-
W. bitncrofri: rates are for persons not showing elephaut.iasis or hydrocoele,
Clinieal rates: represent incidence of hydrocoele or elephantiasis (percentage for e(ephantiasis nol given since it would be so small in most cases),
Filarial rates: represent total rate of filariasis-mierofilaraemia, hydwcoele and eLephanliasis.
A. persIans rates: based on total numbers examined, i.e" clinical and non-clinical cases,
All figures to the nearest whole number.
No cases of onchocerciasis seen but in t.he mountains there are streams in certain of which there is breeding of Simuliidae.
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Non-clinieal Cases Clinical Rates 'II Ban· [Non-clinical Bloods
Temperature '. -'1--- croftian I .positive
, , ~ Incid~nce M/ Males Femat6s' Filafial: MJ. perstans
RalQ- i ~ bancroftl 1n blood' --.-------- Rates I
fall i__,'__ ~ 1-------- I Ele- I Ele- --------
ins. r ~ ,8 .: Adults Hydrocoelet p~a':l- I phan- -----', Adults
M M' I'" "" Chll- 1------· . hasls , tmsls I ~ I CM- ----
of'l ;F' 5. ~ dren 'I Males IFemalesj--,-o-----r--o-- 11 • -';x I dren Males Females
\
. I~ I :5' ----1---, Nos., % Nos.! % "'~, S ---------
__ 1 . .--I--~~-~.%+vel %+ve! %+~,!~en seen_l-.!een .~! ~ I~_+ve %+ve %+ve
Kilwa I Nanjidnj; '500 30--40 I >85 65-70 24 100 9 I' 55.1 40 t- 46 37 2 (1)* 0 73! 40 I 12 41 'I 32
Likiwage 750 30-40 >85 65-70 24 2,000 9 63 40 I 77 38 0 1 77' 41 24 44 39
Kilwa 0 30-40 >85 >70 26 3.000 I 18 73 none Inot random sample 73 0 6
scen
Mcllinga 0 30--40 > 85 > 75 26 3,000 I 19 45 25 23 21 1 3 54 26 0 0 0
Rondo 2,000' 40-50 >85 65-70 26 500 0 18 0'1 1 3 0 0, 21 0 0 0 0
Mtama 400' 30--40 > 85 65-70' 25 2,OlJO 15 46 25 18 20 3 (2)* 1 '58 26 0 I 0 0
Ndumbwe 0 30-40 >85 >75 27 1,400 31 44 42 18 35 0 2 63 144 0 0 0
Kilayo ,100 30--40 >85 65-70 27 1,000 19 40 35 13 22 0 5 54 38 0 0 0
Namikuda . , 750 30--40 >85' 65-70 25 1,200 small 22 111 72 13 0 1 35 1{ 0 0 0
Nos.
Newala 2,000 30--40 >85 65-70 25 2,000 0 15 3 6 4 0 0 I 18 3 0 0 0
Kitanga:ri 1,750 30-40 >85 65-70 25 1,500 6 26 20 II 7 I 0 O· 31 20 0 0 0
Chydia 2,000 30-40 >85 65-70 24 1,000 9 13 \10 3 I 9 I I 0 24 10 0 0 0
Lulindi . , [,500 30-40 > 85 65-70 24 1,000 I 22 10 5 6' 1 0 28 10 0 3 3
Namasakata 2,000 40-50 80-85 60-65 18 400 I 0 18 0 3 8 I 0 0 24 0 6 33 23
Mbesa .. 1,500 40-50 80-85 65-70. 18 1,000 0 0 0 0, 0 0 0 0 0 0 3 [4
Nampungu,. 2,500 40-50 80-85 60-65 18 700 small 17: sma,1l 2 I 9 I 0 0 23 I 10 6 19 10
Nos. '1 No" I I
Mpelembe .. 3,500 40-50 80-85 60-65 18 300 0 0 0 I 5, 0 0 5 I 0 4 20 4
Lusewa .. 2,500 40-50 80-85 60-65 18 500 0, 0 I 0 0 0: 0 0 0 I 0 6 37 15
Myangayanga 4,200 40-50 75-80 55-60 16 700 O! 0 0, 0 I 0 0 0 0 i 0 0 0 0
Lituhi 1,500 50-60 80-85 65·-70 17 1,200 0 0] 0 i 2 'I 3 '0 0 3 I 0 0 0 0
Ruponda 1,200 30-·40 >85 65-70 24 1,000 'small 22 small 112 8 I () - 1 28 - 33 44
I, Nos, Nos. JLiwale 2,000 30--40 >85 65-70 20 2,000 5 35 13 not reported 35 13 21 50 20


















(1) Skin Tests with An.tigens
The African is still in a primitive state and the taking of night bIo04s in
surveys may be difficult and even dangerous; further, such a method gives a
falsely-low index of the incidence of bancroftian filariasis in any community.
Alternative methods include serological and skin reactions to antigens. Fairley
(1931) first suggested this method; in his report he did admit, however, that
sensitivity to filarial antigens may persist long after all other signs of infection
have disappeared. We have investigated this problem since r949; previous results
are summarized below:-
INTRODUCTORY
Ninety years ago Demarquay found Mf. bancrofti in flu~d from a hydl'o-
colele and 80 years ago Lewis found these forms in human blood. From that
time on attention has been focused on these larval forms; little or nothing is
known of the natural history of the infection and little or nothing is known
of the factors operating to produce elephantiasis and hydrocoele. This negleet
of the basic pathology is shown most markedly in the testing of new dnu~~'; in
such tests the effect always recorded is microfilaricidal activity of th.e ··d.rug
although such is at the best only an indirect measure of efficacy. In this, a.s
in previous reports, we have recorded such effects, but only as an index of the
action of the drug on the adult worm or at least on the adult female worm.
1952 RESULTS
Most of the work In the literature recommends dosages of 0.01 or 0.02 ccs.
with dilutions of 1: 8,000, 12,000 or 16,000. Accordingly it was decided to try
these dilutions. The results have been very disappointing as will be seen from
the accompanyIng figures.
The control group in all these experiments is considered to be of great im-
portance, and at present unsatisfactory. In an endemIc area of bancroftian
filariasis Is not considered justifiable to put into the control groups persons who
are free from elephantiasis or hydrocoele and have no blood infection as deter-
mIned by a single thick drop preparation.
Recent work on the clinical examination of so-called "control groups" and
















0'1 % saline extract with 0'5 % phenol preservative.




D. immitis D. medinensis L. carinii
at first 0·25 mis., later 0'1 mls.
Saline lipoid-free lipoid-free
extract extract extract
I /l ,000 dilution antigen in all cases.
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i n 3 0 o u t o f 5 3 ( 5 6 p e r c e n t ) o f t h e m i c r o f i l a r i a l c a s e s , c o m p a r e d w i t h 1 4 o u t
o f 4 6 ( 3 1 p e r c e n t ) o f t h e s o - c a l l e d c o n t r o l g r o u p . A l t h o u g h i t i s r e a l i z e d t h e r e
a r e d i f f e r e n t c a u s e s o f t h i c k e n i n g o f t h e c o r d s , i t i s c o n s i d e r e d t h a t t h e m a j o r i t y
o f c a s e s i n a f i l a r i a l e n d e m i c a r e a w i l l b e d u e t o f i l a r i a s i s a n d t h a t t h e f i g u r e o f
3 1 p e r c e n t o b t a i n e d f o r t h e c o n t r o l g r o u p i n d i c a t e s t h a t a l a r g e p r o p o r t i o n o f
so~cal1ed " a p p a r e n t l y f i l a r i a - f r e e " c a s e s a r e p r o b a b l y f i l a r i a l . ( F u r t h e r s u p p o r t
f o r t h i s w a s o b t a i n e d d u r i n g t h e S o u t h e r n P r o v i n c e w o r k . ) T h i s i s i n k e e p i n g w i t h
O ' C o n n o r ' s v i e w t h a t p r a c t i c a l l y 1 0 0 p e r c e n t o f p e r s o n s i n a n e n d e m i c a r e a a r e
i n f e c t e d a n d t h a t t h e g e n e r a l m e t h o d o f e x a m i n i n g f o r e l e p h a n t i a s i s , h y d r o c o d e
a n d m i c r o f i l a n e m i a i s n o t a n a d e q u a t e i n d i c a t i o n o f f i l a r i a l i n c i d e n c e i n a
c o m m u n i t y .
I n v i e w o f t h i s , i t i s s u g g e s t e d t h a t l i t t l e s e r i o u s a t t e n t i o n b e g i v e n t o
t h o s e i n t h e p r e s e n t c o n t r o l g r o u p s , a s t h e y a r e l i k e l y t o c o n f u s e t h e i s s u e .
. T h e f o l l o w i n g r e s u l t s h a v e b e e n o b t a i n e d u s i n g t h e o r i g i n a l c r i t e r i a , i . e . b l o o d
n e g a t i v e , a n d a b s e n c e o f h y d r o c o e l e a n d e l e p h a n t i a s i s f o r t h e " a p p a r e n t l y f i l a r i a -
fr~e g r o u p " .
C o n t r o l c a s e s w i t h a h i s t o r y o f a d e n i t i s o r e v i d e n c e o f t h i c k e n i n g o f t h e
s p e r m a t i c c o r d ( b u t f r o m t h e a b o v e c r i t e r i a i n t h e " a p p a r e n t l y f i l a r i a l - f r e e "
g r o u p ) w e r e i n v e s t i g a t e d s e p a r a t e l y a n d c o n s i d e r e d a s f i l a r i a l c a s e s ; t h e r e s u l t s o f
t h i s a r e s h o w n b e l o w .
.
R E S U L T S O F S K I N T E S T I N G
C r i t e r i a f o r p o s i t i v e r e a c t i o n s w e r e :
o r 3 0 - m i n u t e r e a d i n g .
.
a n y i n c r e a s e i n s i z e o f b l e b a t 1 0 - m i n u t e
( b ) F i l a r i a l case~:
1 / 8 , 0 0 0 . T w e n t y · t l
1 / 1 2 , 0 0 0 T w o p o ,
1 / 1 6 , 0 0 0 . O n e p a s
C a s e s e x c l u d e .
1 / 1 2 , 0 0 0 . F a ' l l
1 / 1 6 , 0 0 0 . T h r ,
( 3 ) L . c a r i n i ! .
( n ) F i l a r i a - f r e e c a s e s :
1 / 1 2 , 0 0 0 . S e v e n p c
1 / 1 6 , 0 0 0 . F i v e P O !
C a s e s e x c l u d e c
1 / 1 2 , 0 0 0 . T w o
1 / 1 6 , 0 0 0 . T w o
( b ) F i l a r i a l c a s e s :
1 / 1 2 , 0 0 0 . O n e p o s i
1 / 1 6 , 0 0 0 . T h r e e p c
C a s e s e x c l u d e d
1 / 1 2 , 0 0 0 . T h n :
1 / 1 6 , 0 0 0 . T h r e
( 1 ) D . i m m i t i s - q u a n t i t y 0 . 0 1 c c s .
( a ) F i l a r i a - f r e e :
1 / 8 , 0 0 0 . F o u r t e e n p o s i t i v e o u t o f t w e n t y - t h r e e .
1 / 1 2 , 0 ' 0 0 . S i x p o s i t i v e o u t o f t w e l v e .
1 / 1 6 , 0 0 0 . S i x p o s i t i v e o u t o f t w e n t y - t w o .
B y e l i m i n a t i n g c a s e s i n w h i c h t h e r e w a s a c o n t r o l r e a c t i o n , o r t h o s e
i n w h i c h t h e r e w a s a h i s t o r y o f f i l a r i a s i s o r a d e n i t i s o r e v i d e n c e o f
t h i c k e n i n g o f t h e s p e r m a t i c c o r d , t h e f o l l o w i n g r e s u l t s a r e o b t a i n e d : -
1 / 1 2 , 0 0 0 . O n e p o s i t i v e o u t o f f i v e .
1 / 1 6 , 0 0 0 . T w o p o s i t i v e o u t o f t w e l v e .
( b ) F i l a r i a l c a s e s :
1 / 8 , 0 0 0 . F o u r t e e n p o s i t i v e o u t o f t w e n t y - n i n e .
1 / 1 2 , 0 0 0 . O n e p o s i t i v e o u t o f t w o .
1 / 1 6 , 0 0 0 . F i v e p o s i t i v e o u t o f s e v e n t e e n .
C a s e s e x c l u d e d f r o m t h e f i l a r i a - f r e e g r o u p a b o v e -
1 / 1 2 , 0 0 0 . T h r e e p o s i t i v e o u t o f f i v e .
1 / 1 6 , 0 0 0 . T w o p o s i t i v e o u t o f s i x .
( 2 ) D . m e d i n e n s i s
( a ) F i l a r i a · - f r e e :
1 / 8 , 0 0 0 . E i g h t e e n o u t o f t w e n t y - t h r e e r e a c t .
1 / 1 2 , 0 0 0 . S e v e n o u t o f t w e l v e r e a c t .
1 / 1 6 , 0 0 0 . S i x o u t o f t w e n t y - t w o r e a c t .
E x c l u d i n g p e r s o n s a s i n 1 ( a ) a b o v e - -
1 / 1 2 , 0 0 0 . O n e o u t o f f i v e r e a c t s .
1 / 1 6 , 0 0 0 . T w o o u t o f t w e l v e r e a c t ,
D . i m m i t i s . .
D . m e d i n e n s i s
L . c a r i n i i
D . i m m i t i s . .
( C a s e s e x c l u d e d f r o m f i l a r i ,
g r o u p ) . .
D . m e d i n e n s i s
( C a s e s e x c l u d e d f r o m f i l a r i ,
g r o u p ) . .
L . c a r i n i i
( C a s e s e x c l u d e d f r o m f i l a r i a
g r o u p ) . .
F r o m t h e a b o v e l i m i t e d
1 / 1 2 , 0 0 0 d i l u t i o n , b u t m u c h
~.




al cases, compared with 14 out
lp. Although it is realized there
, is considered that the majority
) filariasis and that the figure of
cates that a large proportion of
bably filariaL (Further sup,port
~e work.) This is in ket'ping with
persons in an endemic area are
ing Ear elephantiasis, hydrocoele
tion of filarial incidence in a
serious attention be given to
likely to confuse the issue.
19 the original criteria, i.e. blood
tiasis for the "apparently filaria-
(b) Filarial cases:
1/8,000. Twenty-three positive out of twenty-nine.
1/12,000. Two positive out of two.
1/16,000. One positive out of seventeen.
Cases excluded from 2 (a) as in 1 (a).
1/12,000. Four positive out of five.
1/ 16,000. Three positive out of five.
(3) L. carinli.
(a) Filaria-free cases;
1/12,000. Seven positive out of twelve.
1/16,000. Five positive out of twenty-two.
Cases excluded as in 1 (a).
1/12,000. Two positive out of five.
I /16,000. Two positive out of twelve.
t' evidence of thickening oE the
in the "apparently filarial-free"
~d as filarial cases; the results of
'ease in size of bleb at 10-minute
(b) Filarial cases:
1/12,000. One positive out of two.
1/16,000. Three positive out of seventeen.
Cases excluded as in 1 (a).
1/12,000. Three positive out of five.
















was a control reaction, or those
!isis or adenitis or evidence of








D. immitis .. . . . . 29-14 2-1 17- 5
(Cases excluded from filaria free
group) .. 5-3 6-2
D. medinensis 29-23 2-2 17-1
(Cases excluded from filaria free
group) .. 5-4 5-3
L. carinii 2-1 17-3
(Cases excluded from filaria free
group) .. 5-3 5-3
Filarial cases
From the above limited numbers, D. medinensis antigen appears the best in
1/12,000 dilution, but much larger numbers are required.
1 6
( 2 ) E l e p h a n t i a s i s
I n t h e t e x t a b o v e a n d I n t h e e a r l i e r r e p o r t s a t t e n t i o n i s d r a w n t o t h e l a c k o f
k n o w l e d g e o f t h e d i s e a s e p r o c e s s e s i n t h e f i l a r i a l i n f e c t i o n s . T h i s i s p a r t i c u l a r l y
t r u e o f e l e p h a n t i a s i s . T h e l i s t o f p o s s i b l e c a u s a t i v e a g e n t s s u g g e s t e d b y p r e v i o u s
w o r k e r s i n c l u d e : -
T h e w o r m i t s e l f l i v i n g o r d e a d .
T h e m i c r o f i l a r i r e .
A c c u m u l a t i o n o f o v a .
H y p e r t r o p h y o f t h e r e t i c u l o - e n d o t h e l i a l s y s t e m .
i n E a s t A f r i e a h y d r o c o e l e i 1
t i a s i s , t h e i n c i d e n c e o f t h e f (
h i g h e r t h a n t h e i n c i d e n c e o f
t h e i m p o r t a n c e o f b a n c r o f t
A s a n e x a m p l e , f i g u r e s a r e g i
I N C I D E N C E O F L A T E
I n v e s t i g a t i o n s a r e a t p r
a t t e m p t t o d i f f e r e n t i a t e f i l a r
s i g n i f i c a n t d i f f e r e n c e f o u n d
f l u i d s .
( 4 ) F i l a r i a l L y m p h l l d e n o p a t l l
A l t h o u g h m u c h h a s b e e l
i i t t l e i s k n o w n o n t h i s s u b j l
s t u d i e d b y J o r d a n o f t h i s d e
T h e p r e s e n t i n v e s t i g a t i c
p r o n o u n c e d i n t h i s a r e a a s
i n t o f o u r g r o u p s : -
( i ) A c o n t r o l g r o u p s h (
a n d e l e p h a n t i a s i s .
( i i ) P e r s o n s w i t h m i c F O f
( i i i ) P e r s o n s w i t h m i c r o f
( i v ) P e r s o n s w i t h h y d r o c
I n a n y p a t i e n t w i t h 1 ) '
c o u l d b e f o u n d h a s , f o r t h e I
f i l a r i a l i n o r i g i n . B i l a t e r a l a r
n o a l l o w a n c e h a s b e e n m a d
b e p a t h o l o g i c a l h a v e b e e n n
T h e r e s u l t s a r e a n a l y s e d
g r o u p s t h e r e i s l i t t l e i n c r e a s e
t r o l s e r i e s a p a r t f r o m a h i
i n g u i n a l g l a n d s i n p a t i e n t s ,
i n c i d e n c e i s h i g h e r i n t h e
microfilari~ i n t h e i r b l o o d .
I t i s t h e w r i t e r ' s o p i n i o n t h a t i n t h e b e g i n n i n g t h e p r o c e s s i s a s e n s i t i z a t i o n
p h e n o m e n o n , a l o c a l r e a c t i o n t o t h e p r e s e n c e o f t h e , a d u l t w o r m . L a t e r t h e l o c a l
c h a n g e s r e a c h a n o n - s p e c i f i c p h a s e . T h i s v i e w i s s u p p o r t e d b y r e c e n t s a t i s f a c t o r y
p a t h o l o g i c a l i n v e s t i g a t i o n s , e . g . , R i f k i n a n d T h o m p s o n ( 1 9 4 5 ) s u g g e s t t h r e e s t a g e s
o f t i s s u e c h a n g e , n a m e l y , a n e a r l y a c u t e a l l e r g i c s t a g e f o l l o w e d b y a s u b - a c u t e
s t a g e o f g r a 1 1 u l a t i o n t i s s u e o v e r g r o w t h i n t h e a r e a s r o u n d t h e a d u l t p a r a s i t e , a n d
f i n a l l y a s t a g e o f c h r o n i c n o n - s p e c i f i c t i s s u e o v e r g r o w t h .
A p a r a g r a p h f r o m t h e 1 9 5 1 R e p o r t m a y b e r e p e a t e d h e r e : -
" T h i s c o n s i d e r a t i o n o f e l e p h a n t i a s i s i s i m p o r t a n t f o r t w o r e a s o n s :
f i r s t l y , i f t h e v i e w b e c o r r e c t t h a t e l e p h a n t i a s i s i s d u e t o a n i r r e v e r s i b l e l o c a l
t i s s u e c h a n g e " t h e n t h e a f f e c t e d i n d i v i d u a l c a n e x p e c t l i t t l e h e l p f r o m
d r u g s a n d s e c o n d l y , i f t h e v i e w b e c o r r e c t t h a t t h e c a u s e o f t h e t i s s u e < o h a n g , e s
i s t h e d e a t h o f t h e a d u l t w o r m t h e u d r u g t r e a t m e n t m a y a c t u a l l y b e h a r m -
f u l . "
A l s o i n t h i s p r o b l e m o f e l e p h a n t i a s i s o u r f i n d i n g s d i f f e r f r o m t h o s e o f t h e
S o u t h P a c i f i c w o r k e T S . I n E a s t ' A f r i c a e l e p h a n t i a s i s i s n o t a c o m m o n c o m p l i c a -
t i o n o f b a n c r o . f t i a n f i l a r i a s i s . E v e n i n K y e 1 a , p r o b a b l y t h e m o s t h e a v i l y a f f e c t e d
a r e a i n E a s t A f r i c a , t h e i n c i d e n c e o f e l e p h a n t i a s i s i n t h e w h o l e p o p u l a t i o n d o e s
n o t r i s e a b o v e 4 p e r c e n t . T h e e x p l a n a t i o n i s t h a t e l e p h a n t i a s i s i s f o u n d a s a
l a t e m a n i f e s t a t i o n a n I ? i n a r e a s w h e r e i n f e c t i o n s a r e i n t e n s e , i . e . w h e r e n o t o n l y
i s t h e r e a h i g h
l
i n c i d e n c e o f m i c r o f i l a r r e m i a i n t h e p o p u l a t i o n b u t a l s o w h e r e
i n d i v i d u a l s s o a f f e c t e d s h o w v e r y h i g h m i c r o f i l a r i a c o u n t s : t h e m i c r o f i l a r r e m i a
o f E a s t A f r i c a ' n e v e r r i s e s t o t h e l e v e l s r e p o r t e d f r o m t h e S o u t h P a c i f i c w h e r e
t h e v e c t o r i s a d a y - b i t e r . O t h e r p o i n t s o f d i f f e r e n c e a r e : i n E a s t A f r i c a
e l e p h a n t i a s i s i s l i m i t e d p r a c t i c a l l y e i t h e r t o t h e l e g s o r t h e m a l e g e n i t a l i a ( 8 0 p e r
c e n t t o 2 5 p e r c e n t ) w i t h e l e p h a n t i a s i s a r m s r e p r e s e n t i n g n o t m o r e t h a n 1 p e r
c e n t o f t h e t o t a l a f f e c t e d ; f u r t h e r , t h e a g e o f o n s e t i n E a s t A f r i c a i s m u c h e a r l i e r
t h a n i n t h e P a c i f i c , e . g . T r a n t ( 1 9 5 0 A n n u a l R e p o r t ) a n d J o r d a n ( 1 9 5 1 A n n u a l
R e p o r t ) b o t h r e c o r d e s t a b l i s h e d e l e p h a n t i a s i s i n c b i l d r e n u n d e r e i g h t y e a r s o f a g e .
O n e p o s s i b l e e x p l a n a t i o n i s t h a t i n t h i s a r e a i n f e c t i o n b e c o m e s e s t a b l i s h e d v e r y
e a r l y ; f o r e x a m p l e J o r d a n ( 1 9 5 1 ) r e p o r t s m i c r o f i l a r r e m i a i n t w o c h i l d r e n a f e w
m o n t h s o l d .
( 3 ) G e n i t a l F i l a r i a s i s
I n t h i s t e r m w e i n c l U d e e l e p h a n t i a s i s o f s c r o t u m , l y m p h s c r o t u m , a n d u n -
c o m p l i c a t e d h y d r o c o e l e . T h e t w o f i r s t - n a m e d c o m p l i c a t i o n s a l w a y s b e g i n a s
s i m p l e h y d r o c o e l e , a f a c t o f m u c h i m p o r t a n c e i n t h e c o n s i d e r a t i o n o f p r e v e n t i o n .
I t i s i n t h i s c o m p l i c a t i o n t h a t E a s t A f r i c a n b a n c r o f t i a s i s s h o w s i t s e l f
s t r i k i n g l y d i f f e r e n t a s c o m p a r e d w i t h w u c h e r e r i a s i s m a l a y i a n d w u c h e r e r i a s i s
p a c i f i c a ; i n t h e M a l a y a n i n f e c t i o n s h y d r o c o e l e i s n o t f o u n d a n d i n t h e p a c i f i c a
i n f e c t i o n s i t i s a m u c h l e s s i m p o r t a n t c o m p l i c a t i o n t h a n e l e p h a n t i a s i s , w h e r e a s
A G E G R O U P I N
Y E A R S
0 - 9
1 0 - 1 9
2 0 - 2 9
3 0 - - 3 9
4 0 - 4 9
5 0 - 5 9
6 0 a n d o v e r




















tttention is drawn to the lack of
11 infections. This is particularly
ive agents suggested by previous
in East Africa hydrocoele is much commoner and more crippling than elephan-
tiasis, the incidence of the former being ten times that of the latter and 250 times
higher than the incidence of non-specific hydrocoele in Britain. We consider that
the importance of bancroftian hydrocoele has been seriously under-estimated.
As an example, figures are given below from a survey On Ukara Island.










No. % No. %
I
, 2 - 1·. · . ~ -- -
· . · .
I - 2 1 12 2
· . · .
2 1 14 4 27 13
· . · . 12 5 14 5 36 15
8 5 24 10 , 29 I 17· . · .
· . · .
15 11 12 9 18 I 13
over
· . 10 8 6 10 28 I 24
1---
OTAL














is important for two reasons;
sis is due to an irreversible local
lUal can expect little help from
it the cause of the tissue changes
reatment may actually be harm-
ing the process is a sensitization
the adult worm. Later the local
supported by recent satisfactory
npson (1945) suggest three stages
: stage followed by a sub-acute
as round the aduJt parasite, and
ergrowth.
indings differ from those of the
lsis is not a common complica-
obably the most heavily affected
:is in the whole population does
that elephantiasis is found as a
; are intense, i.e. where not only
the population but also where
ria counts: the microfilanemia
d from the South Pacific where
lifference are; in East Africa
~gs or the male genitalia (80 per
:presenting not more than 1 per
let in East Africa is much earlier
'Port) and Jordan (1951 Annual
:hildren under eight years of age.
lfection becomes established very
·filanemia in two cbildren a few
rotum, lymph scrotum, and un-
complications always begin as
the consideration of prevention.
rican bancroftiasis shows itself
:riasis malayi and wuchereriasis
is not found and in the pacifica
ltion than elephantiasis, whereas
Investigations are at present being carried out on hydrocoele fluids in an
attempt to differentiate filarial and non-filarial hydrocoeles. To date the only
significant difference found is that of microfilarire in certain of the hydrocoele
fluids.
(4)· FUarial Lymphadenopathy
Although much has been written on filarial lymphadenopathy in the Pacific,
little is known on this subject in East Africa. This problem has recently been
studied by Jordan of this department.
The present investigation indicates that. lymphatic enlargement is not as
pronounced in this area as in the Far East. The cases seen have been divided
into fom groups:-
(i) A control group showing no microfilarremia and absence of hydrocoele
and elephantiasis.
(ii) Persons with microfilarremia, but no hydrocoe1e or elephantiasis.
(iii) Persons with microfilara:mia and hydrocoe1e or elephantiasis.
(iv) Persons with hydrocoele and elephantiasis but no microfilarremia.
In any patient with lymphatic enlargement for which no obvious cause
could be found has, for the purposes of the present investigation, been regarded as
filarial in origin. Bita teral and unilateral cases have not been differentiated, and
no allowance has been made for size--all glands considered by the observer to
be pathological have been recorded.
The results are analysed in the following table, which shows that in the infected
groups there is little increase in the incidence of lymphadenopathy over the con-
trol series apart from a higher incidence of enlargement of the femoral and
inguinal glands in patients with established hydrocoele or elephantiasis; this
incidence is higher in the group with negative bloods than in those showing
microfilaria:: in their blood.
1 8
D I S T R I B l I T I O N O F W O R K I N G
- - - _ . • - - - - - - - - -
T o t a l P A L P A B L E G L A N D S
N o .
- - -
- - - - - - -
- -
S e e n
F e m o r a l




N e g a t i v e b l o o d n o e v i d e n c e o f
I
f i l a r i a l d i s e a s e - c o n t r o l
· .
5 8 2 0
1 5 2 5
2
I






M i c r o f i l a r a e m i a w i t h h y d r o c o e l e
.
o r e l e p h a n t i a s i s
. .
· .
3 6 1 8
9 1 7 1 1
N e g a t i v e b l o o d w i t h h y d r o c o e l e o r
e l e p h a n t i a s i s . . . .
· .
8 3 4 9 3 2 2 3
0
2
D a y s L o s t p e r Y e a r
0 - 3 0 . .
3 1 - 6 0 . .
6 1 - 9 0 . .
9 1 - 1 2 0 . .





K E y : I n g . = I n g n i n a l . E p i t r o . = E p i t r o c h l e a r . A x i l l . = A x i l l a r y .
A s r e g a r d s t h e r e l i a . b i J i t y o f t h e c o n t r o l s e r i e s i t h a s t o b e r e m e m b e r e d
t h a t i n a n e n d e m i c a r e a i t i s l i k e l y t h a t m a n y m o r e p e o p l e a r e i n f e c t e d i n
t h e p o p u l a t i o n t h a n i s i n d i c a t e d b y t h e m i c r o f i l a r i a l r a t e a n d t h e h y d r o c o e l e .
e l e p h a n t i a s i s r a t e . O ' C o n n o r ( 1 9 3 2 ) c o n s i d e r s t h a t p r o b a b l y 1 0 0 p e r c e n t o f
p e r s o n s i n a h y p e r e n d e m i c a r e a a r e l i k e l y t o b e i n f e c t e d . I f t n i s i s t r u e , t h e n i t
m e a n s t h a t i t i s v i r t u a l l y i m p o s s i b l e t o g e t a t r u e c o n t r o l s e r i e s i n a n e n d e m i c
a r e a . ( I n t h e o b s e r v e r ' s o p i n i o n t h e s a m e o b j e c t i o n s a p p l y t o t h e u s e o f c o n t r o l s
f o r s k i n t e s t i n g select~d f r o m a n e n d e m i c f i l a r i a l a r e a . )
T h i s c r i t i c i s m o f t n e c o n t r o l g r o u p m a y a c c o u n t f o r t h e s i m i l a r i t y o f f i n t l i n g s
b e t w e e n t h i s g r o u p a . n d t h e m i c r o - f i l a r r e m i a g r o n p . T h e g r e a t e r i n c r e a s e i n
l y m p h a d e n o p a t h y i n t h e n e x t t w o g r o u p s i s c o m i s t e n t w i t h t h e v i e w g e n e r a l l y
h e l d t h a t t h e s e l a t e r m a n i f e s t a t i o n s a r e d u e t o o h s t r u c t i o n c a u s e d b y t h e a d u l t
f i l a r i a ; e n l a r g e d i n g u i n a l l y m p h g l a n d s a r e c o n s i d e r e d b y M a n s o n - B a h r ( 1 9 5 1 ) t o
b e o n e o f t n e s i g n s o f t h e t e r t i a r y s t a g e o f f i l a r i a l i n f e c t i o n . B u t i t i s a l s o o f
i n t e r e s t t o n o t e 1 } e r e t h e l o w i n c i d e n c e o f e p i t r o c h l e a r g l a n d u l a r e n l a r g e m e n t
e v e n i n t h e l a t e s ' t a g e s o f t h e d i s e a s e ; M a n s o n - B a h r ( 1 9 5 1 ) a l s o l i s t s e n l a r g e d
e p i t r o c h l e a r g l a n d s a s a s i g n o f t h e t e r t i a r y s t a g e o f t h e d i s e a s e . B u x t o n ( I 9 2 8 )
s h o w e d a p o s i t i v e c o r r e l a t i o n b e t w e e n e p i t r o c h l e a r g l a n d u l a r e n l a r g e m e n t a n d
e l e p h a n t i a s i s .
I t w o u l d a p p e a r t h e r e f o r e t h a t t h i s s i g n a t a n y r a t e i s n o t c o m m o n i n
f i l a r i a l d i s e a s e i n t h o s e p a r t s o f T a n g a n y i k a w h i c h h a v e b e e n s u r v e y e d t o d a t e .
( 5 ) T h e E c o n o m i c A s p e c t s o f B l m c r o H i a n Filarias~s
T h e i m p o r t a n c e o f f i l a r i a s i s p a C i f i c a l i e s i n t h e " m u m u " o f t h e e a r l y s t a g e s
o f i n f e c t i o n a n d t h e e l e p h a n t i a s i s f o u n d c o m m o n l y a s a l a t e c o m p l i c a t i o n . T h e r e
i s n O m u m u s e e n i n E a s t A f r i c a : t h e e c o n o m i c i m p o r t a n c e o f t h e d i s e a s e l i e s
i n t h e c r i p p l i n g e f f e c t s o f g e n i t a l f i l a r i a s i s a n d o f e l e p h a n t i a s i s . T h i s p r o b l e m w a s
d i s c u s s e d i n t h e 1 9 5 1 R e p o r t , " r o m w h i c h t v l O t a b l e s a r e g i v e n b e l o w .
& ' 1 A L Y S I S O F W O R l O N G D A Y S L O S T
A n n u a 1 - 1 - - - - - - - -
N o . o f I N o . o r A v e r a g e I A n n u a l
N o . c a s e : s I c a s e s ~~ c a s e s d a y s l o s t A v e r a g e
D I S E A S E o f m i s s i n g d o i n g , m i s s i n g b y t h o s e d a y s l o s t
c a s e s s o m e I n o w o r k I w o r k m i s s i n g b y t o t a l
w c r k I w o r k . c a s e s s e e n
H y d r o c o e l e I 1 6 8 6 6 1 I 3 9 6 3 2 5
E l e p h a n t i a s i s 1 0 2 6 3 I I 1 , , 6 3 i 6 3 3 8
M i x e d c a s e s 3 4 1 9 2 I 5 6 I 9 7 , 5 5
I I I
_ _ _ _ _ · r _ . · ~~~
F r o m t h e a b o v e t a b l e s i t
c o m p l e t e l y c r i p p l e d a h i g h I
H i s t o r i e s t a k e n f r o m s e v e r a l
t h a t i n t h e r e c u r r e n t c r i p p l i n l
p a i n s i n t h e l e g s a n d p a i n s i n
o f c l a s s i f i c a t i o n , d e t a i l s a r e
h i s t o r i e s .
C L A S S m C A T I O N 0
D e g r e e o f P a i n -
N i l
P a i n o r i g i n a l l y b u t n o r e c u r r e i
S l i g h t r e c u r r e n t p a i n , n o t c r i p t
P a i n w h e n p r e s e n t a f f e c t s w o r k
( S i m i l a r i n v e s t i g a t i o n s C i )
g i v e a f i g u r e o f a b o u t 7 0 p c
T h e a t t a c k s o f p a i n a d m i
a b l y , f r o m o n e t o t w o d a y s c
p r e v e n t w o r k a t a n y t i m e . T h
w o r k i n t h e y e a r ( c o m p a r e d v
a n a l y s i s w a s m a d e t o i n v e s t i €
W i t h m i c r o f i l a r r e m i a b u t n o S l 1
T h e a b o v e f i n d i n g s a r e a ,
( 1 ) I n t r o d u c t i o n
S i n c e i n d i v i d u a l s s h o w i n
v e n i e n c e d b y t h e p a r a s i t e , t h l
h a v e a n y e f f e c t e i t h e r o n t h e I
c o e l e o r o n t h e r e c u r r e n t c r :
i m p o r t a n t c a u s e o f l o s s o f \ \
e v i d e n c e o f e f f i c i e n c y i n p r e
t i a s i s , a p o s s i b i l i t y w h i c h h a s
o f r e c e n t y e a r s . I n t h i s c o m
" W h e r e a s i n m o s t p r o t o z o .
, .








DISTRJBUTION OF WORKING DAYS LOST BY PERSONS WITH CLINICAL FILARIASIS
CONDITIONS
PALPABLE GLANDS
-'-~~I----------JIng. IEpitN. IA,m. Nock
15 I 25 2 I
15 I 14 2 2
9 17
32 23 o 2
Days Lost per Year Hydrocoele Elephantiasis I Mixed- I% % I %
0- 30
· . · . · .
29 44 23 37·1 5 I 26,331- 60 · . · . · . 14 21'2 15 24·2 5 26·361- 90
· . · . · .
10 15 ·1 13 21·0 3 15-8
91-120
· . · . · .
6 9'1 6 8·0 2 10·6
121 onwards , .
· .
7 10·6 6 9·7 4 21·0
66 100 63 100 19 100
,
---------------------_.,---------'----
CLASSmCATION OF RECURRENT ATTACKS OF FEVER, ETC.
,
(Similar investigations carried out with patients suffering from elephantiasis
give a figure of about 70 per cent showing interference with working capacity.)
From the above tables it is seen that although relatively few individuals are
completely crippled a high proportion of individuals lose much working time.
Histories taken from several hundred patients (hydrocoele or elephantiasis) show
that in the recurrent crippling attacks the patient suffers from fever, groin pain,
pains in the legs and pains in the scrotum. Using the degree of pain as a method













Degree of Pain-Scrotum or Groin
Nil
Pain originally but no recurrence
Slight recurrent pain, not crippling
Pain when present affects working capacity
lear. Axill. = Axillary.
~ries it has to be remembered
i more people are infected in
laria! rate and the hydrocoele-
l1at probably 100 per cent of
infected. If this is tme, then it
Ie control series in an endemic
lUS apply to the use of controls
I area.)
mt for the similarity of findings
roup. The greateT increase in
.sistent with the view generally
bstruction caused by the adult
ered by Manson-BahT (1951) to
':ial infection. But it is also of
'ochlear glandular enlargement
ahr (1951) also lists enlarged
; of the disease. Buxton (1928)
ear glaudular enlargement and
t any rate is not common in
~h have been surveyed to date.
,is
he "mumu" of the early stages
[y as a late complication. There
importauce of the disease lies
elephantiasis. This problem was
)les are given below.
The attacks of pain admitted by the 21 patients in group I V varied consider-
ably, from one to two days off work per month to a degree of pain sufficient to
prevent work at any time. The average time lost per person amounted to 47 days
work in the year (compared with 63 days as reported in last year's summary). An
analysis was made to investigate whether the occurrence of pain was associated
With microfilanemia but no such relationship could be established.



























Since individuals showing only microfilara:mia appear not to be incon-
venienced by the parasite, the only problem in treatment is whether drugs used
have anyeffed either on the physical changes present in elephantiasis and hydro-
coele or on the recurr~nt cTippling attaeks of pain, etc., which are the most
important cause of loss of \vorking time. Drugs should also be considered for
evidence of efficiency in preventing the onset of hydrocoele and of elephan-
tiasis, a possibility which has received little mention in the voluminous literature
of recent years. In this connexion we again quote Temkin (1945), who sayS-,
"Whereas in most protozoan and helminthic infections the object of the
-----~_._-------
2 0
M I C R O F I L A R l J E L E V E L S I N B I
A F "
T o t
' . T o t a l ! T o t a l M i c
D o s e D r u g I P a t i e n t s - - .
( m g m s . p e r k g . )
B e f o r e
- - - , . - - - - - -
H E T R A Z A N A N D E U P H A N T I A S ]
I n t h e l a s t t l u ' e e y e a r s
p a t i e n t s w i t h e l e p h a n t i a s i s o f
s e v e n f e m a l e s w i t h e l e p h a n l i a
w e r e a d u l t i . M o r e t h a n 1 0 0
T l l e r e s u l t s q u o t e d i n t h
w o r k e r s e l s e w h e r e . O n e p o i U '
c o u n t o b t a i n e d i m m e d i a t e l y ,
a g a i n e v e n m a n y m o n t h s a f t (
s o t r e a t e d m a y b e i n a h y p e r -
d e p r e s s i o n o f t h e m i c r o f i l a r i
f e m a l e w o r m h a s b e e n k i l l e d
1 , 2 3 4
3 , 5 2 3
4 , 7 8 3




U n d e r 5 0
5 1 - 7 0 m g m s . . .
O v e r 7 0 m g m s .
H E T R A Z A N M i D P U B L I C H E A L
I n t h e a b s e n c e o f a n y I
i n d i c a t i o n o f t h e c h e m o t h e r
r e m a r k a b l e e f f e c t o f h e t r a z a n
p r o v e o f v a l u e a s o n e m e t h o
d i f f i c u l t c o m p l e t e l y t o r e n d e l
t h e m i c r o f i l a r r e m i a b e o f a h i
f i l a r i a l c o u n t i n a n y p a t i e n t < :
o v e r a p e r i o d o f t i m e . O n e i
c e r t a i n t y w h a t i s t h e l e v e l o f
. i n f e c t i v e t o t h e i u s e c t v e c t o r .
a t o n e t i m e t h e " s a f e " l e v e l
H e w i t t ( 1 9 4 9 ) s t a t e d t h a t t h e
1 0 m f s . p e r 6 0 m m ' . T h i s i s
t h a n i t h a s r e c e i v e d . W o r k o n
h a l t e d b e c a u s e o f t e c h n i c a l d
s h o w t h a t i n b l o o d m e a l s t ,
u n i t v o l u m e o f b l o o d m a y b e
w h o m t h e m o s q u i t o h a d f e d .
i s t h a t t h e m i c r o f i l a r i a : a r e r
b u t e x i s t i l 1 c l u m p s . A n o t h e r
i n s e c t ' s p r o b o s c i s m a y s t r i k e
f r o m a p o o l f o r m e d t h r o u g h
f i r s t - m e n t i o n e d t y p e o f f e e d i
m l c r o f i l a r i r e . W i t h t h i s i n m i l
e r a d i c a t i o n 0 : £ f i l a r i a s i s b a s e d
t h e a f f e c t e d i n d i v i d u a l s ' m i c r (
t h e r e p e u t i c a t t a c k i s w e l l d e f i n e d , t h i s i s n o t t h e c a s e i n f i l a r i a s i s . . . i t i s n o t
c e r t a i n t h a t a d r u g w h i c h w i l l k i l l t h e f i l a r i r e w i l l a l s o c u r e t h e d i s e a s e . . . d e a d
p a r a s i t e s m a y i n t h e m s e l v e s b e r e s p o n s i b l e f o r s o m e o f t h e m a n i f e s t a t i o n s o f
f i l a r i a s i s " . T h e o n l y o t h e r w o r k e r s w h o h a v e k e p t t h i s i n m i n d a r e C u l b e r t s o n
e t a t . ( 1 9 4 6 ) a n d O l i v e r - G o n z a l e s e t a l . ( 1 9 4 9 ) . '
I n a l l d i s c u s s i o n s o n d r u g s f o r t h e t r e a t m e n t o f b a n c r o f t i a n f i l a r i a s i s t h e
q u e s t i o n s t o b e c o n s i d e r e d a r e : -
1 . I s t h e d r u g m i c r o f i l a r i c i d a l ? T h i s i s o n l y o f i m p o r t a n c e a s a m e a s u r e o f
a s s e s s i n g t h e e f f e c t o f t h e d r u g o n t h e a d u l t w o r m , a t l e a s t o n t h e a d u l t
f e m a l e w o r m .
2 . H a s t h e d r u g a n y e f f e c t o n t h e p h y s i c a l c h a n g e s o f e l e p h a n t i a s i s a n d o f
h y d r o c o e l e ?
3 . H a s t h e d r u g a n y e f f e c t o n t h e d i s a b l i n g r e c u r r e n t f e v e r , e t c . , a s s o c i a t e d
w i t h t h e l a t c m a n i f e s t a t i o n s ?
4 . H a s t h e d r u g a n y e f f e c t i u p r e v e n t i n g t h e o n s e t o f e l e p h a n t i a s i s o r o f
h y d r o c o e l e i n i n d i v i d u a l s h a r b o u r i n g W . b a n c r o f t i , i . e . a n y e f f e c t o n
s y m p t o m - f r e e b a n c r o H i a s i s ?
( 2 ) H e t r a z a n
T h i s s u b s t a n c e 1 - d i e t h y l c a r b a m y l 4 - m e t h y l p i p e r a z i n e i s m a r k e t e d a s t h e
d i h y d r o g e n c i t r a t e s a l t . H a r n e d e t a l . ( 1 9 4 8 ) g i v e d e t a i l s o f t h e p h a r m a c o l o g y .
T h i s p r e p a r a t i o n i s r e p l a r k a b l y s a f e a n d i s a s t r i k i n g l y e f f e c t i v e m i c r o f i l a r i c i d a l
a g e n t e v e n i n t h e s m a l l e s t o f d o s e s . I t i s a n e x p e n s i v e d r u g a n d l i t t l e i s k n o y v n o f
i t s a c t i o n o n t h e b a n c r o f t i a n p a r a s i t e . P r e v i o u s d e p a r t m e n t a l r e p o r t s d i s c u s s
c e r t a i n r e s u l t s i n d e t a i l , a n d t h e l 1 1 a t e r i a l w h i c h f o l l o w s i s a n e x t e n s i o n o f suc~
r e p o r t s .
E F F E C T S O N S Y M P T O M - F R E E B A N C R O F T I A S I S
I n t h e p r e s e n t s t a t e o f i g n o r a n c e t h e o n l y w a y o f a s s e s s i n g t h e v a l u e o f
a d r u g i n p r e v e n t i p . g e l e p h a n t i a s i s a n d h y d r o c o e l e i s t o a d m i n i s t e r t h e d r u g t o
l a r g e n u m b e r s o f p a t i e n t s w i t h s y m p t o m - f r e e b a n c r o f t i a s i s a n d t o f o l l o w t h e
h i s t o r i e s o f s u c h p a t i e n t s o v e r a p e r i o d o f y e a r s . T h i s h a s b e e n d o n e i n t w o o f t h e
w o r s t a r e a s i n T a n g a n y i k a , n a m e l y K y e l a a n d U k a r a . I n b o t h e x p e r i m e n t s w e
c h o s e s y m p t o m - f r e e i n d i v i d u a l s w i t h h e a v y m i c r o f i l a n e m i a a n d a i m e d a t a d m i n i s -
t e r i n g a t o t a l d o e s ' o f s a l t o f n o t l e s s t h a n 7 0 m g m s . p e r k g . b o d y w e i g h t .
K y e l a C a m p a i g ; ; , - - D n e h u n d r e d a n d t w e n t y - f i v e i n d i v i d u a l s w e r e t r e a t e d
d u r i n g A u g u s t , 1 9 5 0 . ( B o t h s e x e s , a l l a d u l t s w i t h t h e e x c e p t i o n o f e i g h t c h i l d r e n . )
T o d a t e ( J a n u a r y , 1 9 5 3 ) , n o i n d i v i d u a l h a s d e v e l o p e d h y d r o c o e l e o r e l e p h a n t i a s i s .
U k a r a C a m p a i g n . - - D n e h u n d r e d a n d t h i r t y - o n e i n d i v i d u a l s w e r e t r e a t e d
d u r i n g O c t o b e r , 1 9 5 1 . ( B o t h s e x e s , a l l a d u l t s w i t h t h e e x c e p t i o n o f 1 2 c h i l d r e n . )
T o d a t e ( J a n u a r y , 1 9 5 3 ) , n o i n d i v i d u a l h a s d e v e l o p e d h y d r o c o e l e o r e l e p h a n t i a s i s .
O v e r t h e y e a r s a r a n d o m u n t r e a t e d g r o u p o f 2 5 6 s y m p t o n - f r e e i n d i v i d n a l s o f
b o t h s e x e s s h o u l d s h o w a n i n c i d e n c e o f a b o u t 2 0 c a s e s o f e l e p h a n t i a s i s a n d
a b o u t 2 0 c a s e s o f h y d r o c o e l e . I t i s s t i l l t o o e a r l y t o s e e w h e t h e r w e h a v e s u c c e e d e d
i n p r e v e n t i n g t h e o n s e t o f h y d r o c o e l e o r e l e p h a n t i a s i s i n t h e i n d i v i d u a l s t r e a t e d
b y u s .
E F F E C T O N M I C R O F I L A R . . E M I A
R e p o r t s f r o m a U a f f e c t e d p a r t s o f t h e w o r l d a r e u n a n i m o u s i n t h e i r a g r e e -
m e n t t h a t h e t r a z a n i s s t r i k i n g l y a n d i m m e d i a t e l y m i c r o f i l a r i c i d a l W h e n a d m i n i s -
t e r e d t o i n d i v i d u a l s s h o w i n g b a n c r o f t i a n m k r o f i l a r a : m i a . T h i s h a s a l s o b e e n
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The results quoted in the above table are in keeping with those quoted by
workers elsewhere. One point worthy o·f note is that the low or zero, microfilaria
count obtained immediately after administration of hetrazan is not found to rise
again even many months after treatment has been given, although the individual
so treated may be in a hyper-endemic area of filariasis. This seemingly permanent
depression of the microfilarial count indicates that at the very least the adult
female worm has been killed or sterilized. .
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HETRAZAN AND PUBLIC HEALTH
In the absence of any proof that microfilaricidal activity may serve as an
indication of the chemotherapeutic value of a drug, the ir11portance of this
remarkable effect of hetrazan on microfilarremia lies in the possibility that it may
Prove of value. as one method of eradicating filariasis. Although it is sometimes
difficult completely to render an infected person microfilaria-free, especially if
tme microfilarremia be of a high degree, it is easy markedly· to depress the micro-
filarial count in any patient even with doses as low as one to two tablets weekly
over a period of time. One important drawback is that no one knows with any
certainty what is the level of microfilanemia below which the human host is non-
infective to the insect vector. Work on this subject has been vr::ry unsatisfactory:
at one time the "safe" level suggested was 30 mfs. per 60 mm" but recently
Hewitt (1949) stated that the "safe" level is much below this, probably below
10 mfs. per 60 mm". This is a basic experiment requiring much more attention
than it has received. Work on the subject in this department has been temporarily
halted because of technical difficulties, but already our results (see 1951 Report)
show that in blood meals taken up by mosquitoes the microfilaria count per
unit volume of blood may be mnch higher than the level found in the host upon
whom the mosquito had fed. One suggestion put forward to explain our results
is that the microfilarire are not distributed evenly through the peripheral blood
but exist in, clumps. Another possibility is that chance may play a part, e.g., the
insect's proboscis may strike' a venule, it may enter a capillary, or it may suck
from a pool fanned through leakage from vessels damaged in passing. Only the
first-mentioned type of feeding is likely to permit of the ready taking-up of
microfilarire. With this in mind it is inadvisable at present to plan campaigns of
eradication of filariasis based on the assumption that it is necessary only to lower
the affected individuals' microfilarial blood levels below 10 per 60 mm".
~ unanimous in their agree-
icrofilaricidal when adrninis-
rremia. This has also been
HETRAZAN AND ELEPHANTlASIS
In the last three years we have been able to treat adequately over 200
patients with elephantiasis of the legs; one patient with elephantiasis arms; and
seven females with elephantiasis breasts. The sexes were almost equal; almost all
were adult!:. More than 100 patients have been followed-up for over two years
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a n d n e a r l y 5 0 . f o r o v e r o n e y e a r . M e a s u r e m e n t s s h o w t h a t t h e r e h a s b e e n n o
s i g n i f i c a n t c h a n g e i n t h e s i z e s o f t h e a f f e c t e d l i m b s . T h i s d o e s n o t m e a n t h a t
h e t r a z a n i s o f n o v a l u e i n t h e t r e a t m e n t o f e l e p h a n t i a s i s . I n t h e t e x t a b o v e i t h a s
b e e n s h o w n t h a t t h e r e a l d i s a b l i n g f a c t o r i n e l e p h a n t i a s i s i s n o t t h e p h y s i c a l
c h a n g e a l o n e b u t t h e r e c u r r e n t a t t a c k s o f f e v e r a n d p a i n s i n t h e X e g s
a n d g r o i n s . I n o u r 1 9 5 1 A n n u a l R e p o r t w e m e n t i o n e d t h a t e l e p h a n t i a s i s
p a t i e n t s t r e a t e d w i t h h e t r a z a n h a d v o l n n t e e r e d t h e i n f o r m a t i o n t h a t s i n c e t r e a t -
m e n t t h e y h a d n o t s u f f e r e d f r o m s u c h r e c u n e n t d i s a b l i n g a t t a c k s . T h e i m p o r t a n c e
o f t h i s w a s n o t s t r e s s e d a t t h a t t i m e , a s w e w i s h e d f o r f u l l e r p r o o f . O u r l a t e s t
s u r v e y o f r e s u l t s o f t r e a t m e n t s h o w s w i t h o u t d o u b t t h a t t h i s i s a t r u e c l a i m , i n
t h a t a t l e a s t h a l f o f t h e p a i e n t s t r e a t e d h a v e b e e n r e l i e v e d o f a l l s y m p t o m s . T h e
p a t i e n t s t h e m s e l v e s s p e a k e n t h u s i a s t i c a l l y o f t h e r e s u l t s o f t r e a t m e n t i n s p i t e
o f t h e u n c h a n g e d c o n d i t i o n o f t h e e l e p h a n t i d l e g s . I t i s t h e r e f o r e o u r o p i n i o n t h a t
h e t r a z a n I ' S o f v a l u e w h e n a . d m i n i s t e r e d t o i n d i v i d u a l s s u f f e r i n g f r o m b a n c r o f t i a n
e l e p h a n t i a s i s .
N o t e . - S i n c e w r i t i n g t h e a b o v e a p a t i e n t h a s r e p o r t e d t o u s w i t h w h a t s e e m s
t o b e a c u r e d e l e p h a n t i a s i s o : f o n e l e g . T h e i n d i v i d u a l , a n A f r i c a n m a l e a g e d 3 0 ,
w a s a d m i t t e d o n 1 8 t h N o v e m b e r , 1 9 5 0 , w i t h a c o m p l a i n t o f e l e p h a n t i a s i s l e f t
l e g o f f o u r y e a r s ' d u r a t i o n t h i s b e i n g a s s o c i a t e d w i t h r e c u n e n t a t t a c k s o f p a i n
a n d f e v e r . E x a m i n a t i o n s h o w e d t h e l e f t l o , w e r l i m b t o b e l a r g e r t h a n t h e r i g h t ,
t h e e n l a r g e m e n t b e i n g l i m i t e d m a i n l y t o t h e f o o t a n d a n k l e , a n e a r l y d e g r e e
o f e l e p h a n t i a s i s w i t h n o s k i n c h a n g e s , t y p i c a l l y t h e k i n d o f p a t i e n t w e s u g g e s t e d
( 1 9 5 1 R e p o r t , p . 3 9 ) m,~ght b e t ; l e f i t f r o m h e t r a z a n a d m i n i s t r a t i o n . T h e p a t i e n t w a s
g i v e n a t o t a l o f 9 0 t a b l e t s e a c h 5 0 m g m s . o f b a n o c i d e i n t h r e e d a y s , a t o t a l do~age
o f 7 5 m g m s . p e r k g . b o d y w e i g h t .
O n 2 0 t h F e b r u a r y , 1 9 5 3 , t h e p a t i e n t r e t u r n e d c l a i m i n g h e h a d b e e n c u r e d ;
m e a s u r e m e n t s h o w e d 1 1 0 d i f f e r e n c e b e t w e e n t h e r i g h t a n d t h e l e f t l e g , a n d t h e
p a t i e n t w a s w e a r i n g s h o e s o f n o n r i a l s i z e . H e a l s o s t a t e d t h a t a l l a t t a c k s o f p a i n
a n d f e v e r h a d c e a s e d a f t e r t h e t r e a t m e n t . O u r r e c o r d s h o w s t h a t t h i s " c u r e "
h a d b e e n r e p o r t e d i i n a f~llow-up o b s e r v a t i o n ( 1 9 5 1 ) b y o n e o f t h e m e d i c a l s t a f f ,
w h o h a d d e c i d e d t o g i v e a l o n g e r p e r i o d o f o b s e r v a t i o n b e f o r e m a k i n g p u b l i c
t h e f i n d i n g s .
H E T R A Z A N A N D G E ! , ! I T A L F I L A R I A S I S
B y r e a s o n o f i t s b u l k a l o n e g e n i t a l f i l a r i a s i s e v e n o f m o d e r a t e d e g r e e i s
u s u a l l y m u c h m o r e c r i p p l i n g t h a n i s e v e n m o d e r a t e l y a d v a n c e d e l e p h a n t i a s i s o f
t h e l e g s : a l s o , a s s h o w n a b o v e , g e n i t a l f i l a r i a s i s i s m o r e c o m m o n t h a n e l e p h a n -
t i a s i s . I n a r e a s w h e r e b a n c r o f t i a n f i l a r i a s i s i s h y p e r - e n d e m i c g e n i t a l f i l a r i a i s m a y
b e f o u n d i n o n e o f e v e r y f o u r m a l e a d u l t s o v e r m i d d l e a g e . A l t h o , u g h t h e t r e a t -
m e n t o f g e n i t a l f i l a r i a s i s i s a p r e s s i n g p r o b l e m , r e m a r k a b l y l i t t l e a t t e n t i o n h a s
b e e n p a i d t o s u c h c o n d i t i o n s . H y d r o c o e l e s , l y m p h s c r o t u m , a n d e l e p h a n t i a s i s
s c r o t u m d o n o t o n l y c r i p p l e t h e p a t i e n t b e c a u s e o f t h e t i s s u e c h a n g e s . A s w i t h
e l e p h a n t i a s i s , t h e r e a l l y c r i p p l i n g f a c t o r i s t h a t o f r e c u r r e n t a t t a c k s o f f e v e r a n d
p a i n s : s u c h a t t a c k s c o r r e s p o n d e x a c t l y t o t h o s e s e e n i n e l e p h a n t i a s i s . I n t h e
s t u d y o f t h e v a l u e o f a n y d r u g t h e r e f o r e t w o q u e s t i o n s h a v e t o b e a n s w e r e d :
f i r s t l y , d o e s t h e d r u g i n a n y w a y a f f e c t t h e p h y s i c a l c h a n g e s p r e s e n t , a n d s e c o n d l y ,
d o e s t h e d r u g i n a n y w a y a f f e c t t h e r e c u r r e n t a t t a c k s o f f e v e r , e t c . I n o u r 1 9 5 1
R e p o r t w e c l a i m e d t o h a v e c u r e d t w o s i m p l e h y d r o c o e l e s ( t o t a l s e v e n p a t i e n t s )
b y t h e a d m i n i s t r a t i o n o f h e t r a z a n . T h i s w a s a n i m p o r t a n t a d v a n c e , t h e s i g n i f i -
c a n c e o f w h i c h i s n o t l i k e l y t o b e a p p r e c i a t e d e x c e p t i n a r e a s w h e r e b a n c I o f t i a n
h y d r o c o e l e i & a s e n o u l > p r o b l e m .
L a t e r r e s u l t s a r e : -
( a ) H e t r a z a n a n d f i l a r i a l .
s i m p l e i n c r e a s e i n s c r o t a l s i z
i n w h o m , b e f o r e t r e a t m e n t , t
h a d b e e n s a t i s f a c t o r i l y t r e a t e
t h a n 7 0 m g m s . h e t r a z a n p e r
R e s u l t s o f 1 7 o b s e r v e d -
C u r e d
W o r s e
R e d u c t i o n i n s i z e 0 1
N o c h a n g e
N o t e . - I n m o r e t h a n
( E v e r y c u r e o c c u r r e d i n
s i z e d h y d r o c o e l e s . ) F o u r
a n C e o f t h e c r i p p l i n g a U a e
A s a s t r i k i n g e x a m p l e o f
r e p o r t r e c e i v e d f r o m a n A f r
w h o m w e s e n t h e t r a z a n f o r
" 1 b e g t o r e p o r t o n I T
I t o o k t h e f i r s t m e d
a f t e r o n e h o u r I v o m i t e l
I f e l t l i k e v o m i t i n g t i l l l a t l
d a y 1 t o o k t h e s e c o n d p a
h o u r a n d f e l t t h e s a m e
t a k e t h e m e d i c i n e a t b e d t i
l i k e v o m i t i n g e v e r y n o w
w i t h t h e e x c e p t i o n o f o n e
A f t e r s i x d a y s t r e a t l T
a n d t h e ~.crotum h a s r e t t
a r e a o f o n e s q u a r e i n c h
m e d i c i n e a n d f i n i s h e d i t a l
t r e a t m e n t b u t t h e s a i d a
( b ) G e n i t a l { i l a r i a s i s . - T h i
a g o . P h y s i c a l f i n d i n g s f o l l o w i
I m p r o v e d o r c u r e d
W o r s e
N o c h a n g e
N o t e . - A s w i t h e l e p h
s k i n c h a n g e s h a v e d e v e l o p
s i o n o f s u c h s k i n c h a n g t
r e p o r t e d d i s a p p e a r a n c e o f
I t i s c o n s i d e r e d t h a t i n e
p r o v e o f v a l u e i n t h e c o n t r o l






(b) Genital {ilariasis.-Thirteen such patients were treated over 12 months
ago. Physical findings following treatment are:-
It is considered that in elephantiasis and in genital filariasis hetrazan may
prove of value in the control of secondary disabling features. Further, it may
cure a significant proportiou of individuals suffering from simple hydrocoele.
No change 13
Note.-As with elephantiasis limbs, it would seem that once well-marked
skin changes have developed, the giving of hetrazan does not lead to regres-
sion of such skin changes, but here also at least one half of the patients










Results of 17 observed-
Cured
Note.-In more than 50 per cent of patients complete cure was recorded.
(Every cure occurred in individuals originally showing small Qr moderately
sized hydrocoeles.) Four of the remaining nine patients reported disappear-
ance of the crippling attacks of pain and fever.
As a striking example of the efficacy of hetrazan we give in full below a
report received from an African patient so.me 800 miles away from here, to
whom we sent hetrazan for the treatment of his condition:-
"I beg to report on my illness as follows:-
I took the first medicine with water as directed before breakfast, but
after one hour I vomited and felt weak, sleepy and had a headache, and
I felt like vomiting till late evening, when I regained.my usual strength. Next
day I took the second package after breakfact but vomited again after one
hour and felt the same sym.ptoms as outlined above. Then I decided to
take the medicine at bedtime, which I did, but with great difficulty. as I felt
like vomiting every now and then, but otherwise' it was quite' aU right
with the exception of one night only, when I vomited after three hours.
After six days treatment I found that all the swelling has disappeared
and the scrotum has returned to its usual size with the exception of an
area of one square inch where the fat still exists. I continued with the
medicine and finished it all. It is now about 15 days since I have finished the
treatment but the said area of one square inch is still there."
Later results are:-
(a) Hetrazan and filarial hydrocoele (where there are no changes other thap
simple increase in scrotal size).-It has been possible to trace 54 such patients
in whom, before treatment, the skin changes were slight or absent, 17 of whom
had been satisfactorily treated at least one year previously (treatment not less
than 70 mgms. hetrazan per kg. body weight).
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( 3 ) P r o t o s t i b
I N T R O D U C T O R Y
T h i s i s t h e t r a d e n a m e ( M a y & B a k e r ) o f N - m e t h y l g l u c a m i n e a n t i m o n i a t e
i n w h i c h p e n t a v e l e n t S b f o r m s 2 7 p e r c e n t o f t h e t o t a l . T h e s u b s t a n c e i s
m a r k e t e d i n a m p o u l e s o f 3 0 p e r c e n t s t r e n g t h f o r u s e i n t r a v e n o u s l y o r i n t r a -
m n s c u l a r l y . E x c r e t i o n i s v i a t h e k i d n e y s a n d i s r a p i d .
I t i s g e n e r a l l y p r e s u m e d t h a t t h e e f f e c t i v e n e s s o f h e a v y m e t a l p r e p a r a t i o n s
i s d u e t o t h e h e a v y m e t a l , i n t h i s c a s e a n t i m o n y , a n d r e p o r t s o n s u c h s u b s t a r u : e s
u s u a l l y e x p r e s s t h e d o s e i n t e r m s o f t h e m e t a l i t s e l f , a s i s d o n e b e l o w .
T h i s i s n o t t h e w h o l e a n s w e r : t h e f a c t o r w h i c h d e t e r m i n e s t h e s a f e t y o f t h e
p r e p a r a t i o n a n d t h e t o t a l a m o u n t r e q u i I e d i s t h e s a l t i t s e l f , n o t t h e h e a v y m e t a l
c o n t e n t a l o n e , e . g . i n t h e t r e a t m e n t o f k a l a a z a r i t m a y b e n e c e s s a r y t o g i v e t o
a d u l t s t c t a l d o s e s a s h i g h a s 7 2 g r m . o f t h e s a l t , i . e . 2 0 g r m . o f a n t i m o n y , a d o s a g e
g r e a t l y i n e x c e s s o f w h a t i s t o l e r a t e d o r w h a t w o u l d b e n e c e s s a r y w i t h c e r t a i n
o t h e r S b
Y
p r e p a r a t i o n s .
I n p r e v i o u s r e p o r t s w e h a v e p o i n t e d o u t t h e d i s a d v a n t a g e s o f p r o t o s t i b :
h e a v y d o s e s a r e r e q u i r e d o f t h i s e x p e n s i v e p r e p a r a t i o n : i t i s n o t w i t h o u t d a n g e r ,
e . g . w e q u o t e d f o u r p a t i e n t s o f 1 6 4 d e v e l o p i n g e x f o l i a t i v e d e r m a t i t i s : t h e s u b -
s t a n c e m u s t b e g i v e n b y i n j e c t i o n ; p a t i e n t s a g r e e t h a t t h e i n j e c t i o n s a r e p a i n f u l :
a n d h e r e a l s o w e d o n o t k n o w e n o u g h a b o u t t h e d i s e a s e t o k n o w w h e t h e r i t i s
a g o o d t h i n g t o k i l l t h e a d u l t w o r m , w h i c h p r o t o s t i b u n d o u b t e d l y s e e m s t o d o i n
a p r o p o r t i o n o f p a t i e o t s r e c e i v i n g s u f f i c i e n t t r e a t m e n t .
B e c a u s e o f t h e a b o v e d i s a d v a n t a g e s w e d o n o t r e c o m m e n d t h i s d r u g f o r f i e l d
w o r k , a l t h o u g h , a s w i l l b e s e e n b e l o w , i t h a s p r o v e d b e n e f i c i a l i n c e r t a i n o f o u r
p a t i e n t s .
E F F E C T O N S Y M P T O M - f ' R E E B A N C R O F T I A S I S
O u r l a r g e - s c a l e f i e l d e x p e r i m e n t w a s c a r r i e d o u t w i t h t h e s a m e o b j e c t s i n
v i e w a s t h e e x p e r i m e n t s w i t h h e t r a z a n , i . e . t o e s t a b l i s h w h e t h e r o r o o t a d m i n i s -
t r a t i o n o f p r o t o s t i b t o s y m p t o m - f r e e i n d i v i d u a l s s h o w i n g m i c r 0 1 i l a r r e r n i a w i l l
a f f e c t t h e i n c i d e n c e o f l a t e c o m p l i c a t i o n s . O f t h e 1 3 0 p a t i e n t s t r e a t e d 1 8 m o n t h s
a g o w e h a v e t r a c e d 1 1 0 . S o f a r n o s i n g l e i n d i v i d u a l h a s d e v e l o p e d l a t e c o m p l i -
c a t i o n s e i t h e r h y d r o c o e l e o r e l e p h a n t i a s i s . O b s e r v a t i o n c o n t i o u e s .
E F F E C T O N M I C R O F l L A R A : : M I A
W e h a v e a l r e a d y s t a t e d i n p r e v i o u s r e p o r t s t h a t t h e e f f e c t o f p r o t o s t i b o n t h e
m i c r o f i l a r i a l l e v e l i n n o w a y r e s e m b l e s t h a t o f h e t r a z a n : t h e r e i s n o d i r e c t
m i c r o f i l a r i c i d a l e f f e c t ; t h e f a l l i n t h e m i c r o f i l a r i a l b l o o d l e v e l i s s l o w a n d
u n d o u b t e d l y r e l a t e d t o t h e e f f e c t o f t h e h e a v y m e t a l o n t h e a d u l t f e m a l e w o r n l .
G i v e n s u f f i c i e n t t i m e , h o w e v e r , p r o t o s t i b d o e s b y t h i s e f f e c t p r o d u c e a m a r k e d
a n d s u s t a i n e d f a l l i n t h e m i c r o f i l a r i a l b l o o d l e v e l s . T h i s i s s h o w n b e l o w .
M 1 C R O F I L A R l A L L E V E L S I N B L O O D O F P A T I E N T S E I G H T E E N M O N T H S A F T E R
T R E A T M E N T W I T H P R O T O S T l B
---~:~-:~--- I T o t a l I N o . o f I M I ' . c o u n t s ' p e r 6 0-:l~
D o s e D~ug Tota~ m i c r o t i l a r i a e R e d u c - I p a t i e n t s p a t i e n t s n o t m a d e m r . f r e e
m g m s . " b . p a t t e n , s 1 - - -
1
- - t l O n I m a d e - - - 1 - - - 1 1 - - -
p e r k g . I m r . u n d e r I O v e r
B e f o r e I A f t e r f r e e l O m f s . 1 0 - - 3 0 3 1 - 1 0 0 1 0 0
~-i--I % ~-- - - - - i - -
U n d e r 2 0 0 ' I Q I
m g m s . S b 1 5 1 , 1 0 7 2 3 2 7 9 I I 4 6 2 3
2 0 0 - 2 4 0 m g m s . I I I
S b . . . 6 8 5 , 4 2 1 I 4 4 8 9 2 I 2 9 2 5 9 5
O v e r 2 4 0 r n g r n s . I I
S b . 4 7 3 , 9 2 5 i 3 8 7 9 1 I 2 3 1 5 5 3
- - - - -
T h e t a b u l a t e d d a t a s h o w s
t o x i c l e v e l t h e r e w a s n o g u a l
l
o r s t e r i l i z e d . I n f a c t t h e hea~
b o d y w e i g h t , o n l y l o w e r e d t t
w h e r e a s m u c h l o w e r t o t a l d c
[ n o n e i n d i v i d u a l , n o t i n c l u d (
2 , 2 0 0 p e r 6 0 m m : ! f e l l a f t e r t r e
P R O T O S T I B A N D E L E P H A N T I A S I
O f t h e 5 6 e l e p h a n t i a s i s I
m o n t h s a g o i t h a s b e e n p o s s i l
t o t a l a m o u n t s o f t h e d r u g .
R e s u l t s
N o c h a n g e i n s i z e o f a f j
. c o m p l e t e a b o l i t i o n
p a i n s , e t c .
N o c h a n g e i n s i z e o f
r e c u r r e n t a t t a c k s o f
N a c h a n g e i n s i z e o f a
i m p r o v e d o r w o r s e
I t w i l l b e s e e n t h a t p r o
a f f e c t e d p a t i e n t s ; b u t s u c h I
b y t h e u s e o f h e t r a z a n .
P R O T O S T I B A N D G E N I T A L F l U
( a ) S i r n p l e h y d r o c o e l e . - :
m c n t h s a g o .
R e s u l t s
C u r e d , i . e . c l i s a p p e a r a n c
s y m p t o m s a n d s i g m
I m p r o v e d , i . e . r e d u c t i o n
i n n u m b e r o f a t t a c k
N o c h a n g e . .
T h e i n d i v i d u a l s s h o w i n l
o r i g i n a l l y h a d b e e n l a r g e , o j
N O l e . - P r o t o s t i b , / i l < .
s m a l l o r m o d e r a t e l y s i z e
d r u g h e t r a z a n i s t o b e p ,
( ' b ) L y m p h s c r o t u m o r e l
o b s e r v e d f o r m o r e t h a n 1 2
t h e c o n d i t i o n o f t h e s k i n o r
s t a t e d m o s t p o s i t i v e l y t h a t l
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The tabulated data shows that even with total doses dangerously near to the
toxic level there was no guarantee that the adult female wom1 would be killed
or sterilized. In fact the heaviest total dosage given. of 274 mgrns. SbY per kg.
body weight, only lowered the initial microfilanemia to 50 per cent of its value,
whereas much lower total doses often rendered the individuals microfilaria-free.
rn one individual, not included above, the initial high microfilari blood level of
2,200 per 60 mm3 fell after treatment only to 350 microfi[arire per 60 mm3 blood.
PROTOSTIB AND ELEPHANTIASIS
Of the 56 elephantiasis patients treated by us with protostib more than 12
months ago it has been possible to trace 40 of whom 39 had received satisfactory
total amounts< of the drug.
Results
No change in size of affected limbs: much improvement or
. complete abolition of recmrent attacks of fever, leg
pains, etc. 28
No change in size of affected limbs: some lessening of
recurrent attacks of fever, leg pains, etc. .. 6
No change in size of affected limbs: recurrent attacks not
improved or worse 5
It will be seen that protostib in sufficient dosage does bring relief to the
affected patients: but such relief can be o'btained more safely and more easily
by the use of betrazan.
PROTOSTIB AND GENITAL FILARIASIS
(a).Simple hydrocoele.-Seventeen patients, treated with Protostib over 12
months ago.
Results
Cured, i.e. disappearance of hydrocoele and of all related
symptoms and signs 9
Improved, i.e. reduction in size of hydrocoele with reduction
in number of attacks of recurrent fever 2
No change .. 6
The individuals s.howing no change were those in whom the hydrocoeles
originally had been large, of a diameter of 30 em. or more.
Note.-PrO'to'Stib, like hetrazan, can cure a certain proportion of simple
small or moderately sized filarial hydrocoeles but here again the ,~impler safer
drug hetrazan is to be preferred.
(b) Lymph scrotum or elephantiasis scrotum.-Five treated patients have been
observed for more than 12 months: in no case was there any improvement in
the condition of the skin or the size of the tumour, but two of the five patients
stated most positively that they felt greatly improved, with no crippling attacks
of the recurrent pain.
E F F E C T O F S O L U
N o c o n c l u s i o n s c a n b e 1
3 0 - 6 0 m g m s .
S b .
5
O y e r 6 0 m g m s .
2 6
( 4 ) N e o s t i b o s a n a n d S o I u s t i b o s a n
T h e s e p r e p a r a t i o n s a r e p r o d u c e d b y M e s s r s B a y e r & C o . , w h o h a v e k i n d l y
k e p t u s s u p p l i e d w i t h m a t e r i a l f r e e o f c h a r g e .
N £ O S T I B O S A N
T h e m a k e r s s t a t e t h a t n e o s t i b o s a n i s d i e t h y l a m i n e p - a m i n o p h e n y l s t i b o n a t e
w i t h t h e a n t i m o n y p e n t a v a l e n t a n d r e p r e s e n t i n g 4 2 p e r c e n t o f t h e t o t a l . T h e
c o m p o u n d i s s o l d a s p o w d e r i n a m p o u l e s . I t m a y b e i n j e c t e d i n t r a m u s c u l a r l y o r
i n t r a v e n o u s l y . T h e s o l u t i o n i s p r e p a r e d w i t h d i s t i l l e d w a t e r : i t m u s t b e f r e s h L y
p r e p a r e d a n d m u s t n o t b e h e a t e d . T h e m a k e r s r e c o m m e n d t h a t t r e a t m e n t b e g i n
w i t h s m a l l d o s e s a n d s t a t e t h a t u s i n g k a l a a z a r t r e a t m e n t a s a b a s i s t h e t o t a l
d o s a g e f o r a n a d u l t ( o f a b o u t 1 0 0 l b . ) i s 3 . 0 g . o f t h e s a l t , i . e . 1 . 2 6 g r m . o f
a n t i m o n y . T h i s t o t a l d o s a g e c a n b e g i v e n a s a n i n t e n s i v e c o u r s e d a i l y o v e r
e i g h t d a y s , o r i n t e r m i t t e n t l y e v e r y t w o t o t h r e e d a y s u p t o t h e r e q u i r e d t o t a l .
C o n t r a i n d i c a t i o n s i n c l u d e a s c i t e s , n e p l u i t i s , p n e u m o n i a a n d j a u n d i c e .
A p o i n t a l r e a d y m a d e i n t h e t e x t a b o v e i s t h a t , a l t h o u g h t h e d o s a g e s a r e
e x p r e s s e d i n t e r m s o f S b
Y
, t h e c o m p o u n d c o n t a i n i n g t h e S b
Y
i s o f i m p o r t a n c e
a n d n o t m e r e l y t h e d o s e o f t h e h e a v y m e t a l i t s e l f , e . g . t h e t o t a l d o s a g e o f
n e o s t i b o s a n r e c o m m e n d e d b y t h e m a k e r s a s s u f f i c i e n t f o r t h e t r e a t m e n t o f k a l a
a z a r i s o n l y 3 g . ( J . 2 6 g . o f S b
V
) , w h e r e a s t h e c o r r e s p o n d i n g t o t a l d o s a g e o f
p r o t o s t i b i s 7 2 g r m . o f s a l t ( 2 0 g . o f S b
V
) . E x c r e t i o n i s m a i n l y v i a t h e k i d n e y s a t
f i r s t r a p i d , t h e n s l o w . T h i s s l o w i n g - u p o f e x c r e t i o n a n d t h e f i r m l i n k a g e o f S b
v
i n t h e c o m p o u n d m a y a c c o u n t f o r t h e a c t i v i t y o f t h e s u b s t a n c e .
A m a s s t h e r a p y c a m p a i g n w i t h n e o s t i b o s a n w a s b e g u n o n U k a r a I s l a n d b u t
h a d t o b e t e m p o r a r i l y , a b a n d o n e d , A s a r e s u l t , v e r y f e w p a t i e n t s h a v e b e e n
o b s e r v e d f o r a s u f f i c i e n t l y l o n g p e r i o d t o a l l o w o f o u r r e p o r t i n g o n t h e u s e o f t h i s
d r u g i n b a n c r o f t i a n f i l a r i a s i s .
S O L U S T I B O S A N
S o l u s t i b o s a n i s ' t h e d i e t h Y l - a m i n o - e t h a n o l s a l t o f s o d i u m a n t i m o n y g l u c o n a t e :
h e r e a l s o , t h e S b i s p e n t a v a l e n t ; w i t h t h e n e w e r p r e p a r a t i o n ( s o l u s t i b o s a n c o n -
c e n t r a t e d ) a n t i m o n y f o r m s 3 7 p e r c e n t o f t h e t o t a l . T h e d r u g i s m a r k e t e d a s a
s t e r i l e a q u e o u s s o l u t i o n o f w h i c h . 1 m ! . c o n t a i n s a p p r o x i m a t e l y 3 7 0 m g m s . o f s a l t ,
J O O m g m s . S b
Y
• T h e d r u g m a y b e g i v e n i n t r a v e n o u s l y o r i n t r a m u s c u l a r l y . I t i s
r a p i d l y e x c r e t e d v i a t h e k i d n e y s , 8 0 p e r c e n t b e i n g e x c r e t e d o n t h e f i r s t d a y .
A l t h o u g h t h i s c o m p o u n d i s s a i d t o b e v e r y s i m i l a r i n i t s c h e m i c a l s t r u c t u r e t o
p r o t o s t i b , t h e t o t a l d o s e s o f s o I u s t i b o s a n r e c o m m e n d e d a s n e c e s s a r y f o r t h e c u r e
o f k a l a a z a r , w h e n m e a s u r e d b y t h e t o t a l a n t i m o n y a d m i n i s t e r e d , a r e o n l y o n e -
s i x t h o f t h e d o s e r e c o m m e n d e d f o r p r o t o s t i b , i . e . t h e m a k e r s r e c o o u n e n d t o t a l
d o s e s o f s o l u s t i b o s a n u p t o 1 3 . 3 g r m . ( n o t 5 g r m . a s r e p o r t e d i n o u r 1 9 5 0
F i l a r i a s i s R e p o r t p . 4 4 ) . P r o b a b l y d u e t o i t s r a p i d e x c r e t i o n , t h e s u b s t a n c e i s
r e l a t i v e l y s a f e a n d d a i l y d o s e s a s h i g h a s 1 1 0 m g m s . o f s u b s t a n c e p e r k g . ( n o t 9 0
m g m s . a s s t a t e d i n o u r 1 9 5 0 R e p o r t ) a r e w e l l t o l e r a t e d b y r a b b i t s .
T h e d o s e s r e c o o u n e n d e d b y t h e m a k e r s f o r t h e t r e a t m e n t o f k a l a a z a r :
A v e r a g e d a i l y d o s e f o r a d u l t s = O . l m l s . p e r k g . b o d y w e i g h t f o r t e n c o n s e c u t i v e
d a y s . F o r a 5 0 k g . a d u l t t h i s \ v o u l d r e p r e s e n t a t o t a l o f 5 0 m l s . o f s u b s t a n c e .
A n o t h e r p r e p a r a t i o n i s s o l u s t i b o s a n o l e o s u m , i n w h i c h 1 m l . o f t h e s u b -
. s t a n c e c o n t a i n s 2 0 0 m g m s . o f s o l u s t i b o s a n a n d 5 4 m g m s . S b
5
• S o f a r w e h a v e n o t
u s e d t h i s p r e p a r a t i o n .
T r e a t m e n t o f p a t i e n t s h a s b e g u n w i t h s o l n s t i b o s a n b u t o n l y a f e w i n d i v i d u a l s
h a v e b e e n o b s e r v e d f o r a s u f f i c i e n t l y l o n g p o s t - t r e a t m e n t p e r i o d . B r i e f d e t a i l s
a r e g i v e n b e l o w ,
~'
I T o l
T o t a l D o s e I T o t a l I m i c T O f i
m g m s . S b
5
p a t i e n t s
p e r k g - - -
I
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E F F E c r O F S O L U S T l B O S A N O N
S a t i s f a c t o r y d a t a f o r a 1 0
a v a i l a b l e o n l y f r o m 1 4 p a t i l
m e a s u r e m e n t o f t h e l e g e n h
S U b j e c t i v e i m p r o v e m e n t w i t h
p a t i e n t s r e p o r t e d t h a t s u c h a t
O n t h e q u e s t i o n o f t h e (
a r e i n s u f f i c i e n t t o p e r m i t o f a
( 5 ) A r s e n a m i d e
I N T R O D U C T O R Y
I n t r o d u c e d f i r s t b y O t t o ,
f o r m u l a : -
A S ( S . C H C O O H
T h e d r u g m u s t b e g i v e n
b y t h e b o w e l a n d t h e k i d n e y s
c e n t t r i v a l e n t a r s e n i c i n a m J
d o s a g e r e c o m m e n d e d i s 0 . 2 1
f i f t e e n d a y s . L a t t e r l y o n e o f
h a l f t h e t i m e , i n s e v e n d a y s .
T h e m a t e r i a l u s e d b y u s
M e s s r s . L i l l y a n d M e s s r s A t
p r e p a r a t i o n s i n c e r t a i n r e s p e .
m i c r o f i l a r i a ; , a n d r e p o r t s o c
C e r t a i n w o r k e r s c o n s i d e r t h :
t r i v a l e n t a n d p e n t a v a l e n t a n
b i l i t y t o a s a t i s f a c t o r y p r o p c
w h o > h a v e m u c h e x p e r i e n c e c
F r o m o u r a n i m a l e x p c r i m c n
b e u s e d i n t h e f i e l d , a n d , a s
h o s p i t a l i z e d d u r i n g t h e f u l l c
n u m b e r s t r e a t e d . R e c e n t t y O I
d e v e l o p e d j a u n d i c e a f e w da~
b e e n d u e t o i n f e c t i v e h e p a t i ·
l i k e l y c a u s e .
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EFFECT OF SOLUSTIBOSAN "conc." ON MICROFILARiEMIA
~'A· __•___••
------
I I 'Total No of Mr. counts p. 60 mm3 in patientsTotal Dose I Total Il1Icrofilanae RedUC-
1
patients not made mf.-free
mgms. Sbs patients Hon made --- ---
per kg.
I
-1- mf Under 10-30 31-100 OverBefore After I neg. 10 ruC 100
--,-----1
I % IUnd<;;r30mgms. I Q
Sb' . 2 217 201 Nos.
I insig-I nificant
30-60 mglrls. I
Sb.s 4 295 II
I
96 2 2
Over 60 mgms. 3 263 7 98 2 1
No conclusions can be reached on the small numbers shown above.
EFFECT OF SQLUSTIBOSAN ON ELEPHANTIASIS
Satisfactory data for a long enough post-treatment period of observation are
available only from 14 patients: no patient showed any improvement in the
measurement of the leg enlargement but 6 of the 14 patients reported much
subjective improvement with no recurrence of periodic attacks of pain and four
patients reported that such attacks were much less frequent and severe.
On the question of the effect of solustibosan on filarial hydrocoele the data
are insufficient to permit of analysis. This work continues.
(5) Arsenamide
INTRODUCTORY
Introduced first by Otto and Maren, this organic arseFlical preparation has the
formula :-
AS (S.CHCOOH)2 /--> CH.NH2
. II
",-_ a
The drug must be given intravenously and is excreted fairly rapidly equally
by the bowel and the kidneys. It is. marketed as the sodium salt containing 18 per
cent trivalent arsenic in ampoules of 1 or 2 per cent buffered solution. The
dosage recommended is 0.2 mgms. of arsenic daily per kg. of body weight for
fifteen days. Latterly one of our workers has given the same total dosage in
half the time, in seven days, by giving injections twice daily.
The material used by us in our tests was kindly supplied free of charge by
lvlessrs. Lilly and Messrs Abbott. This heavy metal differs from the antimonial
preparations in certain respects: the As is trivalent; reports state it acts on the
microfilarire, and reports on the question of its toxicity are very conflicting.
Certain workers consider that in filariasis it is practcally impossible both with
trivalent and pentavalent arsenical preparations to reconcile effect and tolera-
bility to a satisfactory proportion: on the other hand Otto and his co-workers,
who have much experience of arsenamide, consider it to be relatively non-toxic.
From our animal experiments we are not satisfied that arsenamide may safely
be used in the field, and, as a result, all patients treated by us have had to be
hospitalized during the full course: this has imposed a serious limitation on the
numbers treated. Recently one patient treated with a full course of arsenamide
developed jaundice a few days after the course finished. Although this may have
been due to infective hepatitis, arsenical posioning cannot be excluded as the
likely cause.
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I n t w o y e a r s i t h a s b e e n p o s s i b l e t o t r e a t s a t i s f a c t o r i l y o n l y 3 6 p a t i e n t s .
O f t h e 3 6 p a t i e n t s , 1 3 h a v e b e e n u n d e r o b s e r v a t i o n o v e r a p e r i o d o f t i m e s u f f i -
c i e n t l y l o n g t o p e r m i t o f c o n c l u s i o n s b e i n g d r a w n . B r i e f d e t a i l s a r e g i v e n b e l o w .
E F F E C T O N M r C R O F I L A R t E M I A
I n t h e s i x p a t i e n t s f o r w h o m r e c o r d s e x i s t t h e d r u g d i d a p p e a r t o h a v e a
d i r e c t e f f e c t o n t h e l e v e l o f : m i c r o f i l a r i a ; i n t h e b l o o d . T h i s e f f e c t w a s n o t n e a r l y
s o m a r k e d a s i s f o u n d w i t h h e t r a z a n : b y t h e e n d o f a f i f t e e n - d a y c o u r s e t h e
f i n d i n g s i n t h e s i x p a t i e n t s were~
T o t a l m i c r o f i l a r i a ; l e v e l s b e f o r e t r e a t r n e n t = 4 6 1 p e r 6 0 m m
3
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T o t a l m i c r o f i l a r i a ; l e v e l s a t e n d o f c o u r s e = 4 6 .
T h i s e f f e c t i s a l s o s h o w n o n M r . p e r s t a n s : o n e o f t h e s i x p a t i e n t s h a d a
d o u b l e i n f e c t i o n i . e . W . b a n c r o f t i a n d D . p e r s t a n s a n d t h e M f . p e r s I a n s l e v e l f e l l
a s f a s t a s t h e M f , b a n c r o f t i l e v e l .
T w e l v e m o n t h s a f t e r t r e a t m e n t t h e f i n d i n g s i n d e t a i l w e r e - -
N u m b e r
d i s s e c t e d
-_._---,~
S p e c i e s
M o s t a d u l t m o s q u i t o e s t
t h e n o r t h c o a s t , a n d N y a m a n l
c e n t a n d a t N y a m a n g a 2 4 . 8 p e
f i l a r i a s i s . I n d i v i d u a l s o f I I
f o l l o w i n g i s a s u m m a r y f o r
D i s s e c t i o n R e s u l t s
O n e o f t h e a i m s l a i d d o
e l i m i n a t i n g f i l a r i a s i s f r o m a r i
m e t h o d s o f c o n t r o l p r e s e n t t l
o r t o r e m o v e t h e v e c t o r . I n
s t e r i l i z i n g o r s o l o w e r i n g t h e
h i m n o n - i n f e c t i v e t o t h e v e c t o ]
A s y e t t h e f a c t o r p r e v e n t i n g
k n o w s w h a t i s t h e m i c r o f i l a
b e c o m e i n f e c t e d t o a n y s i g n i J
m o r e f u l l y i n t h e f u t u r e .
T h e y e a r ' s w o r k c o n s i s t .
I s l a n d .
B i t i n g I n c i d e n c e s
C a t c h e s , m a d e s e a s o n a U J
t h a t A . . g a m b i a ! a n d A . [ l i n e s
n i g h t , w i t h v e r y s m a i l n u m b e
w e l l . C a t c h e s m a d e c o n c u r r e i
C . a n n u l i o r i s a n d C . a n t e n n
f r o m 7 p . m . t o 3 a . m . a n d a r e '
A . g a m b i a e 3 , 1 8 7
A . j u n e s t u s 1 , 1 2 8
A . p h a r o e n s i s 9 3
T . a j r i c a n u s 1 , 1 0 6
T . u d / a r m i s 1 , 0 8 0
C . a n t e r m a t u s 3 4
T h e o t h e r m e t h o d o f c a n
p o s s i b l e b y t b e i n t r o d u c t i o n 0
i n g o f s u c h a m e t h o d i s n o t
c o n t r o l m u s t b e m a i n t a i n e d
e x p e r i m e n t , w e h a v e m a i n t a i u ,
f u n c t i o n o f w h i c h i s t o o b t
m e t h o d s o f v e c t o r c o n t r o l . l
f l i g h t r a n g e o f v e c t o r s , a n d , j
s h o u l d b e l i t t l e r i s k o f r e - i n v





I n p a t i e n t N o . 5 , a f e m a l e w h o h a d t h e d o u b l e i n f e c t i o n , n o M f . p e r s t a n s
w e r e f o u n d i n t h e b l o o d .
E F F E C r O N E L E P H A . . " I T I A S I S
T w o o f t h e e l e p h a n t i a s i s p a t i e n t s t r e a t e d h a v e b e e n o b s e r v e d f o r o v e r a y e a r .
I n n e i t h e r p a t i e n t h a s t h e r e b e e n a n y l e s s e n i n g o f t h e s i z e o f t h e e l e p h a n t o i d
l e g s , a n d n e i t h e r p a t i e n t r e p o r t s a n y o f t h e s u b j e c t i v e i m p r o v e m e n t w h i c h h a s
b e e n s o ' m a r J c e d ' w i t h c e r t a i n o f t h e o t h e r p r e p a r a t i o n s d i s c u s s e d a b o v e .
E F F E C T O N G E N I T A L F I L A R I A S I S
F i v e s u c h p a t i e n t s h a v e b e e n o b s e r v e d [ o r p e r i o d s l o n g e r t h a n o n e y e a r . I n
f o u r o f t h e f i v e ( p a t i e n t s t h e c O i l d i t i o n w a s a d v a n c e d , w i t h e l e p h a n t o i d c h a n g e s
o f t h e s c r o t a l s k i n . T h e r e m a i n i n g p a t i e n t s h o w e d a s m a l i h y d r o c o e l e o n l y . O n e
o f t h e f o u r e l e p h a n t o i d s c r o t a s h o w e d a l s o l y m p h s c r o t u m w i t h M f . b a n e r o f t i
i n t b e e s c a p i n g f l u i d . I m m e d i a t e l y a f t e r t r e a t m e n t t h e M f . b a n c r o f t i d i s a p p e a r e d
f r o m t b e l y m p h s c r o t u m f l u i d . R e s u l t s o f t r e a t m e n t h a v e b e e n : -
( i ) P a t i e n t w i t h t h e e a r l y b y d r o c o e l e c o n s i d e r s h i m s e l f c u r e d : t h e r e i s n o w n o
e v i d e n c e o f h y d r o c o e l e a n d n o r e c u r r e n t a t t a c k s o f p a i n a n d f e v e r .
( i i ) O f t h e f o u r p a t i e n t s w i t h a d v a n c e d g e n i t a l f i l a r i a s i s o n e i s v e r y p l e a s e d :
h e f e e l s m u c h b e t t e r a n d c l a i m s t h a t h i s s c r o t a l s w e l l i n g h a s d e c r e a s e d
i n s i z e . ( T h i s i s s u p p o r t e d b y m e a s u r e m e n t s b e f o r e a n d a f t e r t r e a t m e n t . )
T h e o t h e r t h r e e r e p o r t n o c h a n g e a n d c o m p l a i n t h a t t h e t r e a t m e n t h a s
h a d n o e ' f f e c t o n t b e r e c u r r e n t a t t a c k s o f f e v e r a n d o f p a i n : o n e
p a t i e n t r e p o r t e d t h a t t h e s e a t t a c k s h a d b e c o m e w o r s e a n d m o r e f r e q u e n t ,
t h e l a s t o n e c a u s i n g h i m t o b e c o n f i n e d t o b e d f o r t w o w e e k s .
U n t i l w e a r e s a t i s f i e d t h a t a r s e n a m i d e i s o f v a l u e a n d s a f e f o r u s e i n t h e
f i e l d i t w i l 1 n o t b e p o s s i b l e t o c a r r y o u t e x t e n d e d f i e l d t r i a l s s u c h a s r e p o r t e d
a b o v e f o r o t h e r d , r n g s .
S u m m a r y . - T h e n u m b e r o f p a t i e n t s t r e a t e d i s a s y e t t o o s m a l l t o e x p r e s s a n y
d e f i n i t e v i e w s , b u t i t w o u l d s e e m t h a t a r s e n a m i d e i s n o t c a p a b l e o f d o i n g a n y t h i n g
w h i c h c a n n o t b e d o n e m o r e e a s i l y a n d m o r e s a f e l y b y o t h e r d r u g s .
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Transmission
One of the aims laid down is tbat we study methods of controlling or
eliminatiag filariasis from areas where this is thought necessary. Two obvious
methods of control present themselves, namely to render the host non-infective
or to remove the vector. In the text above we have discussed the question of
sterilizing or so lowering the microfilaria: count in the host's blood as to make
him non-infective to the vector. Retrazan has been suggested as the drug of choice.
As yet the factor preventing large-scale control on such Jines is that no one
knows what is the microfilaria: blood level below which the vector does not
become infected to any significant degree. It is hoped to investigate this matter
more fully in the futme.
The other method of control, that of eUminating the vector, has been made
possible by the introduction of the newer insecticides. The planning and the cost-
ing of such a method is not easy particularly when it is remembered that vector
control must be maintained for about ten years. As a preliminary to such an
experiment, we have maintained on Ukara Island a field entomological team, the
function of which is to obtain the basic data necessary in the planning of
methods of vector contra!' Ukara Island has been chosen because it is ont of
flight range of vectors, and, in the event of vector control being attempted, there
should be little risk of re-invasion by mosquitoes.
The year's work consisted largely of field studies on m?squitoes of Ukara
Island.
Dissection Results
Most adult mosquitoes have been collected from two vilJages-Bubanja on
the north coast, and Nyamanga near the centre of the island. At Bubania 25.9 per
cent and at Nyamanga 24.8 per cent of the inhabitants are infected with bancroftial
filariasis. Individuals of 11 species of mosquitoes have been dissected. The
following is a summary for species found with filarial "worms:-
Number % with Number %with
Number with develop- with infective





A. gambiae 3,187 52 1·7 15 004
A.lunes{us 1,128 35 3'1 11 1·0
A. pharoensis 93 12 12·9 0 0
T. a.fi"icanus 1,106 8 0·7 0 0
T. uni;formis 1,080 6 0·6 0 0
C. antennatus 34 1 3·0 0 0
---_.
Biting Incidences
Catches, made seasonally, of mosquitoes biting a man in a cone but show
that A. gambhe and A. funestus are the most numerous species biting indoors at
night, with very small numbers of T. atri'canus. T. uniformis and C. annulioris as
well. Catches made concurrently outdoors show that T. ajricanus, T. uniformh.
C. annulioris and C. antennatus are largely outdoor biters. Collections extend
from 7 p.m. to 3 a.m. and are made on alteruate nights until three such collections
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a r e m a d e i n e a c h v i l l a g e . T h e a v e r a g e n u m b e r o f m o s q u i t o e s c o l l e c t e d i n d o o r s p e r
n i g h t b e t w e e n 7 p . m . a n d 3 a . m . i s i n t e r p r e t e d a s a r o u g h e s t i m a t e o f t h e n u m b e r
w h i c h b i t e a s l e e p i n g p e r s o n a t n i g h t . A t B u b a n j a , A . g a m b i a ? b i t e s a r e o f t h e
o r d e r o f 2 0 0 p e r n i g h t a t t h e e n d o f t h e l o n g r a i n s ( M a r c h - M a y ) a n d t h r e e p e r
n i g h t a t t h e e n d o f t h e l o n g d r y s e a s o n ( J u n e - S e p t e m b e r ) . A . f u n e s t u s b i t e s a t
t h e r a t e o f 3 0 p e r n i g h t a t t h e e n d o f t h e l o n g r a i n s , 5 0 p e r n i g h t i n J u l y , a n d
o n e p e r n i g h t a t t h e e n d o f t h e l o n g d r y s e a s o n . T h e i n c i d e n c e o f b i t i n g o f
A . g a m b i a : a n d A . f u n e s t u s i s l o w e r a t N Y ' a m a n g a t h a n B u b a n j a .
A n o c c a s i o n a l T . a i r i c a n u s , T . u n i f o r m i s , a n d C . a n t e n n a r u s i s t a k e n i n
c o l l e c t i o n s a t N y a m a n g a b u t a t B u b a n j a t h e b i t i n g i n c i d e n c e s o f t h e s e s p e c i e s
a r e h i g h . L o c a l a b u n d a n c e o f t h e s e s p e c i e s c a n b e a c c o u n t e d f o r b y t h e i r e x t e n -
s i v e b r e e d i n g i n a b a y i n t h e c o a s t n e a r b y .
T h e T { e n i o r h y n c h u s s p e c i e s d o n o t s h o w e x t r e m e p e a k s o f b i t i n g , a l t h o u g h a t
t h e e n d o f t h e l o n g r a i n s T . u n i f o r m i s b i t e s a t t h e r a t e o f 6 5 p e r n i g b t o u t d o o r s ,
c o m p a r e d w i t h 1 0 p e r n i g h t a t t h e e n d o f t h e d r y s e a s o n , T . a f r i c a n u s a p p e a r s
t o b e m o r e e v e n i n i t s s e a s o n a l b i t i n g i n c i d e n c e , a n d b i t e s a t t h e r a t e o f 2 0 p e r
n i g h t a t t h e e n d o f t h e l o n g d r y s e a s o n . A s t h e s e T a : n i o r h y n c h u s s p e c i e s a r e m a i n l y
o u t d o o r b i t e r s , t h e i r h a b i t s h a v e b e e n i n v e s t i g a t e d t o f i n d t h e t i m e s w h e n , a n d
t h e p l a c e s W h e r e , t h e y c o m e i n t o c o n t a c t w i t h m a n a n d a n i m a l s . T h e W a k a r a
s i t o u t s i d e t h e i l ' h u t s , o f t e n g r o u p e d r o u n d a s m a l l f i r e , b e f o r e t h e y h a v e t h e i r
e v e n i n g m e a l i n d o o r s a t a b o u t 9 p . m . A t t h i s t i m e t h e y a r e e x p o s e d t o t 4 e b i t e s
o f T a : n i o r h y n c h u s s p e c i e s a n d C . a n t e n n a r u s . P e o p l e a r e a l s o b r o u g h t i n t o c o n -
t a c t w i t h T a : n i o r h Y l 1 c h u s , a n d a r e b i t t e n , w h e n t h e y v i s i t l a t r i n e s . T h e l a t r i n e s
a r e o f t e n s i t u a t e - d a m o n g s t r o c k s a n d c l o s e l y p r u n e d t r e e s w h i c h o c c u r t o g e t h e r .
I n s o m e v i l l a g e s , s u c h a s B u b a n j a , a n d B u s a n g u , t r e e s a r e p o l l a r d e d 6 i n . t o
3 f t . o f f t h e g r o u n d a n d a C l u m p o f p o l l a r d s f o r m s a l a t r i n e . A t B u b a n j a ,
T . a f r i c a n u s , T . u n i f o r m i s a n d C . a n t e n n a / u s r e s t i n c r e v i c e s i n r o c k s , a m o n g
t h e l e a v e s o f p l a n t s n e a r r o c k s , a n d a m o n g t h e l e a v e s o f p o l l a r d e d t r e e s . I n t h e
s h a d e o f t h e p O l l a r d s a n d t h e r o c k s p e o p l e a r e b i t t e n d a y a n d n i g h t , a l t h o u g h t h e
l a t r i n e s a r e u s e d m a i n l y a t n i g h t .
H o s t p r e f e r e n c e s .
M r . W e i t z o f t h e L i s t e r I n s t i t u t e o f P r e v e n t a t i v e M e d i c i n e i n E n g l a n d v e r y
k m d l y u n d e r t o o k t h e a n a l y s i s o f a l a r g e n u m b e r o f b l o o d s m e a r s . P r e c i p i t i n t e s t s
o n m o s q u i t o e s r e s t i n g o n t h e w a l l s o f h u t s s h o w t h a t 9 1 p e r c e n t o f A . g a m b i a : ,
8 5 p e r c e n t o f A . f u n e s t u s , 3 6 . 8 p e r c e n t o f T a ? n i o r h y n c h u s a i r i c a n u s , 2 6 . 1 p e r
c e n t o f T a ? n i o r h y n c h u s u n i f o r m i s a n d 1 3 . 9 p e r c e n t C . a n n u l i o r i s h a d f e - d o n
m a n . W h e r e a s C u l i c i n e s r e s t i n g i n ' h u t s h a d fe~ l a r g e l y o n d o m e s t i c o r w i l d a n i m a l s
A . g a m b i a ? a n d A . f u n e s t u s c o l l e c t e d f r o m t h e w a l l s o f h u t s h a d f e d m a i n l y o n
m a n . T h e p r e c i p i t i n t e s t r e s u l t s c o n f i r m d i s s e c t i o n f i n d i n g s t h a t o n U k a r a i s l a n d
C u l i c i n e s c a n b e e x c l u d e d a s v e c t o r s o f b a n c r o f t i a n f i l a r i a s i s , a n d s t r o n g l y s u p p o r t s
t h a t i n f e c t i v e f o r m s o f fiJari~ i n A . g a m b i a ? a n d A . f u n e s t u s , t a k e n r e s t i n g i n h u t s ,
a r e d e r i v e d f r o m m a n . I t i s a l s o c o n c l u d e d t h a t , a l t h o u g h a l o w p e r c e n t a g e o f
A . g a m b i a : a n d A . f u n e s / u s a r e i n f e c t i v e t h e r e i s a v e r y h i g h p r o b a b i l i t y t h a t t h e
i n f e c t i v e f o r m s w i l l b e t r a n s m i t t e d t o p e o p l e a n d n o t t o d o m e s t i c o r w i l d a n i m a l s .
A . p h w a : n s i s i s n o r m a l l y s c a r c e o n t h e i s l a n d , b u t f o l l O W i n g f a i l u r e o f t h e s h o r t
r a i n s i n N o v e m b e r , t h e r e w a s a s l i g h t i n c r e a s e i n n u m b e r s a t B u b a n j a , a l t h o u g h
n o n e w e r e f o u n d a t N y a m a n g a . A . p h a r a : n s i s h a s b e e n r e c o r d e d a s h i g h l y a n t h r o -
p o p h i l i c b y o t h e r w o r k e r s , s o t h e r e i s a p o s s i b i l i t y t h a t t h i s s p e c i e s m a y b e a
m i n o r v e c t o r o n U k a r a . I t o c c u r s i n s u c h s m a l l n u m b e r s , h o w e v e r , t h a t e v e n j ' f
i n f e c t i v e f o r m s d o e x i s t , t h i s s p e c i e s i s o f l i t t l e i m p o r t a n c e ( l S a v e c t o r o n U k a r a .
, .
~
T h e d i s t r i b u t i o n o f mosq~
C o l l e c t i o n s o f m o s q u
1 . M o s q u i t o e s r e s t a
f o u n d h i g h e r t h a I
1 1 h u t s a t B u s a n
C . a n n u l i o r i s w e T
t h e a i d o f a l a i
b e y o n d t h e r e a c t
f u m e s f r o m t h e
t h e t o p o f t h e h u t
2 . A . g a m b i a : a n d A .
d a r k h a l f o f a j
c a t t l e h a l f . I n a
f e m a l e A . g a m b i f J
c a t t l e s e c t i o n s c (
c o l l e c t e d s i m u l t a n
t i o n s , 3 3 7 A . g a m
s e c t i o n s c o m p a r e d
s e c t i o n s .
3 . T h e r e i s a n i n d i c a t i ,
f o r r e s t i n g i n m a n
t i o n s t h e r a t i o o f
i s 1 3 p e r c e n t C O l
A . g a m b i a ? r e s t i n !
o f c o l l e c t i o n s i n
A . g a m b i a ! w a s f ,
c e n t i n m a n ' s s e c
F a c t o r s a f f e c t i n g b i t i n g a e l
1 . A h u t f i r e . I t i s t I l
f i r e i s a l w a y s s m a
s t i c k s a r e k e p t b u
a t 7 p . m . T h e f i n
s m o u l d e r f o r t w o
b a i t " i n a h u t w i l
h u t s , f i r e s a n d b e
a n a l y s i s , W h i c h s h
a c t i v i t i e s o f A . g a o
2 . A t t r a c t i v e n e s s o f c
s h o w e d t h a t a bo~
a s a m a n o f 3 8 y e l
b u t i o n o f c h i l d r e l
s i x a n d s i x t e e n h i
t h e b i t e s o f A . g a o
O u t d o o r r e s t i n g p l a c e s
T . a f r i c a n u s , T . u n i f o .
d o o r s , c a n b e c o l l e c t e d e a J
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The distribution of mosquitoes resting in huts
Collections of mosquitoes resting on the walls of huts show:-
1. Mosquitoes rest at the base of the. wans of a cone hut and are rarely
found higher than 7 ft. above the ground. Collections were made from
11 huts at Busangu on the. east coast. Ninety-three A. gambia: and six
C. annulioris were taken by coHectors standing on the floor, and with
the aid of a ladder simultaneous searching revealed no- mosquitoes
beyond the reach of a collector on the floor. It is thought that the
fumes from the fires, or their sticky resinous deposit on the walls at
the top of the hut, repel the mosquitoes.
2. A. gambia: and A. funestus are found resting in greater numbers in the
dark half of a hut which comprises man's section than the lighter
cattle half. In a series of collections from 20 huts at Nyamanga 276
female A. gambia: and 46 A. funestus were collected from the walls of
cattle sections compared with 433 A. gambia! and 91 A. fUl1'estus
coHected simultaneously in man's section. In another series of collec-
tions, 337 A. gambia! and 90 A. funestus were collected resting in cattle
sections compared with 777 A. gambia! and 256 A. funest·us from man's
sections.
3. There is an indication that female A. funestus shows a stronger preference
for resting in man's half than female A. gambia:. In one s:eries of collec-
tions the ratio of A. funestus to A. gambia: resting in the cattle section
is 13 per cent compared with 21 per cent ratio of A. funestus to
A. gambir:e resting in man's half. This is supported by another series
of collections in which a ratio of 25 per ~nt female A. funestus to
A. gambir:e was found resting in cattle sections compared with 35 per
cent in man's sections.
Factor~ affecting biting activities in a hut
1. A hut fire. It is the custom of the Wakara to cook in their huts. The
fire is always small, because firewood is scarce, and only three or four
sticks are kept burning. Fires are lit at noon and for an evening meal
at 7 p.m. The fire may be built up before the people go to bed and
smoulder for two or thrce hours. Mosquitoes were collected off "human
bait" in a hut with a fire and a hut without one. All combinations of
huts, fires and hoys were employed to give data for proper statistical
analysis, which showed that fires had no significant effect on the biting
activities of A. gambia! and A. funestus.
2. Attractiveness of child and adutt. An experiment at the end of May
showed that a boy aged teu years was equally attractive to A. gam.bia!
as a man of 38 years. Observations on type of bed covering and on distri-
bution of children in beds showed that children between the ages of
six and sixteen have tittle bed clothing and are thus most exposed to
the bites of A. gambia: and A. funestus.
Outdoor resting places
T. africanus, T. uniformis and C. antennafus, which largely bite man out-
doors, can be collected easily from their natural outdoor resting places. Smears
have been made of blood fed individuals of these species resting outdoors and
-
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a n a l y s i s w i l l g i v e n s s o m e i n d i c a t i o n o f t h e i r h o s t p r e f e r e n c e . C . u n i v i t t a t u s a n d
C . a n n u l i o r i s a r e c o m m o n l y f o n n d r e s t i n g i n c r e v i c e s i n r i v e r b a n k s a n d a l o n g
t h e s i d e s o f g u l l i e s m a d c b y e r o s i o n a t t h e c e n t r e o f t h e i s l a n d . N e a r l y e v e r y
s p e c i m e n i n t h e s e p l a c e s i s n n f e d b u t o c c a s i o n a l i n d i v i d u a l s o f C . u n i v i t t a t u s
t a k e n f r o m a h a n d - m a d e p i t a t N y a m a n g a a r e f r e s h l y g o r g e d . C o l l e c t i o n s f r o m
t h e p i t i n J u l y i n d i c a t e d t h a t A n o p h e l e s r u [ i p e s a n d A n o p h e l e s l o n g i p a l p i s a r e
c o m m o n o u t d o o r s i n J u l y a l t h o u g h t h e y a r e r a r e l y f o u n d i n d o o r s . A . g a m b i r e .
A . f u n e s t u s a n d A . r h o d e s i e n . s i s h a v e b e e n t a k e n f r o m t h e h a n d m a d e p i t a n d
f r o m c a v e s t o w a r d s t h e c e n t r e o f t h e i s l a n d . C o l l e c t i o n s m a d e a t i n t e r v a l s o f
a n h o u r o v e r 2 4 h o u r s f r o m t h e w a l l s o f a c a v e s h o w t h a t A . g a m b i a , A . f u n e s l u s
a n d o t h e r s p e c i e s l e a v e t h e c a v e a f t e T d u s k a n d t h a t i n d i v i d u a l s o f t h e s a m 1 3
s p e c i e s e n t e r t h e c a v e a t d a w n a n d t h a t a s m a l l n u m b e r o f t h e m a r e g o r g e d w i t h
b l o o d .
B r e e d i n g p l a c e
y
I t i s m e n t i o n e d i n t h e 1 9 5 1 R e p o r t t h a t l i t t l e b r e e d i n g o c c u r s i n c o a s t a l
w a t e r s , a n d t h a t t h e r e i s a h i g h s e a s o n a l p e a k a f t e r t h e l o n g r a i n s . A l a r v a l s u r v e y
i n M a y a n d J u n e s h o w s t h a t e x t e n s i v e c u l t i v a t i o n o f r i c e i n r i v e r v a l l e y s i s
t h e m a i n f a c t o r i n p r o d u c i n g t h e h i g h s e a s o n a l i n c i d e n c e o f A . g a m b i r e a n d
A . f u n e s t u s . R i c e i s p l a n t e d p r i n c i p a l l y i n t h e r i v e r b a s i n s i n M a r c h a n d b y m e a n s
o f a w e l l - r e g u l a t e d s y s t e m o f i r r i g a t i o n t h e W a k a r a f l o o d w i d e ' a r e a s o f l a n d .
T h e l i v e r s r i s e i n t h e h i g h c e n t r e o f t h e i s l a n d a n d s p r e a d o v e r w i d e b e d s i n
t h e c o a s t a l r e g i o n . T h e b u l k ; . o f t h e r i c e i s g r o w n o n t h e w e s t s i d e o f t h e
i s l a n d . A c o a r s e g r a s s c a l l e d r u b i m b i l i i s w i d e l y g r o w n a s c a t t l e f o d d e r . . T h i s
g , r a s s i s p l a n t e d i n t h e s a n d y b e d s o f r i v e r s , i n s m a l l f i e l d s a n d p i t s d u g i n t h e
s a n d y b e a c h e s . T h e p i t s a n d f i e l d s c o n t a i n w a t e r a n d i n s o m e a r e a s s u c h a s t h e
n o r t h - w e s t c o a s t t h e y a r e t h e m a i n b r e e d i n g p l a c e s o f A . f u n e s t u s i n t h e l o c a l i t y .
T h e b r e e d i n g p l a c e s o f o t h e r m o s q u i t o e s h a v e b e e n n o t e d a n d t h e s e a n d o t h e r
d e t a i l s w i l l b e p u b l i s h e d i n d u e c o u r s e .
S n a i l s h a v e b e e n c o l l e c t e d ' f r o m v a r i o u s p a r t s o f t h e i s l a n d t o f i n d t h e h o s t
o r h o s t s o f S c h i s t o s o m a s p e c i e s .
S E C T I O N 3 - 0 J
I n t r o d u c t o r y
O u r a i m s a n d i n t e n t i o n s
i n t r o d u c t i o n t o t h i s r e p o r t ,
o n c h o c e r c i a s i s , t o i n v e s t i g a t e
F i e l d S u r v e y s
T h e f i r s t s t a g e i s t o c a r r
f a s h i o n a s t h a t u s e d t o e s t a b l i
t o d a t e i s : -
T a n g a n k i y a . - I s o l a t e d C i
s u f f e r i n g f r o m o n c h o c e r c i a s i s ,
t o c e r t a i n p a r t s o f t h e S o u r r
r e p o r t e d a b o v e , i t w a s n o t p c
t h e S o u t h e r n H i g h l a n d s P r o
i s p o s s i b l e t h a t t w o t o t h r e e
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s h a l l r e q u i r e t o d o l i t t l e m O T <
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w i t h f i v e f o c i a l l f o u n d i n
V i c t o r i a . O n e o f t h e a r e a s i s (
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K e n y a , t h e d i s e a s e i s a s e r i O I
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U e a n d a , - A s w e h a v c T I l
l a t e s t i n f o r m a t i o n ( a l r e a d y r '
t h e e a s t t h e r e i s a l a r g e f o c u s
i n t h e c e n t r e o f t h e c o u n t r y ,
t h e W h i t e N i l e , t h e r e i s a l a
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T h r o u g h o u t t h c a f f e c t e d
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S y m p t o m s a n d S i g n s
( 1 ) I n t r o d u c t o r y
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m a y m e a n p r a c t i c a l l y t h e w h c
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SECTION 3-0NCHOCERCIASIS IN EAST AFRICA
Introductory
Our aims and intentions in regard to onchocerciasis are as quoted in the
introduction to this report, i.e. to establish how common and how serious is
onchocerciasis, to investigate methods of control, and to investigate treatment.
Field Surveys
The first stage is to carry out a survey of the three territories in the same
fashion as that used to establish the picture of W. bdncrofli iufection. Information
to date is:--
Tangankiya.-lsolated cases have been reported in the past of individuals
suffering from onchocerciasis. Such cases are very few in number and are limited
to certain parts of the Southern Highlands Province: in a survey of that area
reported above, it was not possible to demonstrate any case of .onchocerciasis in
the Southern llighlands Province, although suitable vectors were identified. It
is possible that two to three isolated foci of infection do exist, but they must be
so limited in extent, and the number of individuals at risk so few, that it is
unlikely that onchocerciasis will ever be anythiug other than a minor problem
in Tanganyika; in any event it will be easily possible to control the vector by
the methods now in use in Kenya.
Kenya.-We have begun survey work in Kenya but iLis expected that we
shall require to do little more than confirm the exact work of others. Informa-
tion available shows that the disease is limited to the Nyanza Province of Kenya,
with five foci all found in an area bounding the north-<;ast corner of Lake
Victoria. One of the areas is continuous with affected areas in Uganda. Although
the number of people at risk is a relatively small proportion of the total in
Kenya, the disease is a serious problem: fortunately adequate control measures
are now almost completed.
Uganda.-As we have not yet started work in Uganda, we give below the
latest information (already reported. 1951) contributed by Bamley (1952). In
th~ east there is a large focus extending from the Mount Elgon area in Kenya:
in the centre of the country, extendiug from Jinja a coufiiderable distance along
the White Nile, there is a large focus: there are many scattered foci, small in
size, extending along practically the whole of the western boundary of Uganda
and forming a line related to the Great Lakes, Lake Albert and Lake Edward.
Throughout the affected areas in Uga.nda the vector is 5'. damnosum, the
breeding habits of which render it more easily controlled than S. neavei.
Symptoms and Signs
(1) Introductory
Economically and clinically onchoceriasis is proportionately a more serious
problem than is bancroftiasis. In the latter infection only the relatively few with
late manifestations snffer any inconvenience, whereas in onchocerciasis every
individual infected is a sick person requiring treatment. In certain areas this
may mean practically the whole population of the area. The nodules are of no
importance, but the skin changes are crippling (leading to suicide in rare cases)
and even in the early stages the eye lesions interfere with efficiency, with blind-
ness a wmmon end-result in the late stages.
The essential difference between .onchocerciasis and bancroftian infection
lies in the agent responsible for the production of the changes: in bancroftiasis
the elephantiasis and genital filariasis are caused in one way or another by the
adult worm (living or dead we do not know), hut in onchocerciasis the important
changes are all due to the microfilaria:, the positive phototropism of which
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a c c o u n t s f o r i t s p r e s e n c e i n C ( ) u n t l e s s n u m b e r s i n t h e s k i n a n d i n t h e e y e s : t h e
s k i n b e c o m e s s e n s i t i z e d t o d e a d microfilari~ a n d t h e p r e s e n c e o f t h e l a r v a l f o r m s
i n t h e e y e s l e a d s t o t h e l o c a l t i s s u e r e a c t i o n s w h i c h p r o d u c e i n t e r f e r e n c e w i t h
f u n c t i o n . U n d o u b t e d l y t h e n o d u l e s f o u n d i n t h e s k i n a r e c a u s e d b y p r e s e n c e o f
t h e a d u l t w o r m b u t t h e s e a r e o f n o c l i n i c a l i m p o r t a n c e . O t h e r c h a n g e s r e p o r t e d
i n c l u d e o n c h o c e r c a l e l e p h a n t i a s i s a n d h y d r o c o e l e , b u t w e h a v e n e v e r s e e n s u c h
l e s i o n s , w h i c h m u s t b e r a r e i n E a s t A f r i c a .
T h e m o r e i m p o r t a n t d i a g n o s t i c a i d s a r e d e a l t w i t h i n d e t a i l b e l o w : t h e s e
i n c l u d e s k i n b i o p s y , r e a c t i o n s t o a n t i g e n s , n o d u l e b i o p s y , s k i n c h a n g e s a n d e y e
c h a n g e s .
( 2 ) S k i l l B i o p s y
T h i s m e t h o d i s l a b o r i o u s a n d t i m e - c o n s u m i n g a n d o n l y p o s i t i v e r e s u l t s a r e
o f v a l u e : d u e t o t h e i r r e g u l a r s c a t t e r o f t h e m i c r o f i l a r i a ; o v e r t h e b o d y , e v e n
o b v i o u s l y i n f e c t e d i n d i v i d u a l s m a y s h o w n e g a t i v e s k i n s n i p s . I n s p i t e o f t h i s w e
U S e s k i n s n i p p i n g a s o n e m e t h o d o f d i a g n o s i s . T h e s n i p s a r e a l w a y s t a k e n f r o m
t h e r i g h t s h o u l d e r t o a J l o w o f s t a n d a r d i z a t i o n o f r e s u l t s .
( 3 ) R e a c t i o n s t o A n t i g e n s
S o f a r t h i s h a s p r o v e d a s u n s a t i s f a c t o r y i n o n c h o c e r c i a s i s a s i n b a n c r o f t i a s i s :
s k i n t e s t s a n d s e r o l o g i c a l t e s t s w i t h a n t i g e n s a r e n o t a s y e t o f a n y p r a c t i c a l v a l u e .
( 4 ) N (}du~es
I f n o d u l e ' S b e e x C i s e d , i t i s e a s y t o d e m o n s t r a t e i n t h e m t h e p r e s e n c e o f t h e
a d u l t w o r m s , b u t s u c h i s n o t a p r a c t i c a b l e p r o c e d u r e i n f i e l d w o r k a n d ~ n o t
e s s e n t i a l . T h e s i t e a n d c h a r a c t e r o f t h e n o d u l e s a r e a l m o s t d i a g n o s t i c i n t h e m -
s e l v e s a n d c a n b e t a k ; e n a s v a l u a b l e c o n f i r m a t o r y e v i d e n c e i n d o u b t f u l c a s e s .
( 5 ) S k i n C h a n g e s
I n w e l l - e s t a b l i s h e d c a s e s , w h e n t a k e n i n c o n j u n c t i { ) n w i t h t h e h i s t o r y o f
i n t e n s e g e n e r a l i z e d i t c h i n g d a y a n d n i g h t , t h e s k i n c h a n g e s s h o u l d s u g g e s t t h e
d i a g n o s i s . T h e \ V h o l e a f f e c t e d s k i n a r e a i s t h i c k e n e d , d r y , r o u g h , s h i n y a n d
i n f l a m e d a n d s h o w s l i n e a r s c r a t c h m a r k s . T h e p r u r i t i s p r e c e d e s t h e s k i n c h a n g e s ,
s o m e o f w h i c h m a y b e d u e t o t h e t r a u m a o f c o n t i n u o u s s c r a t c h i n g .
T h a t t h e s k i l i r e a c t i o n s a r e a s e n s i t i z a t i o n p h e n o m e n o n r e l a t e d t o t h e d e a t h
i n s i t u { ) f m i c r o - f i l a r i a ; i s w e l l s h o w n b y t h e a d m i n i s t r a t i o n o f h e t r a z a n . A s i n
b a n c r o f t i a s i s t h i s d r u g i s m a r k e d l y m i c r o f i l a r i c i d a l a n d t h e a d m i n i s t r a t i o n o f e v e n
o n e t a b l e t t o a p a t i e n t w i l h o n c h o c e r c i a s i s r e s u l t s i n a n a l m o s t i m m e d i a t e m a r k e d
e x a c e r b a t i o n o f t h e p r u r i t i s w i t h t h e w h o l e o f t h e s k i n i n f l a m e d a n d w i t h t h e
f a c e s h o w i n g p e a u d ' o r a n g e . T h i s i s a v a l u a b l e d i a g n o s t i c a i d .
( 6 ) E ) ' e Le~iolIs
M i c r o f i l a r i t e v o l v u l u s a r e c o m m o n l y f o u n d i n t h e e y e s o f p a t i e n t s w i t h
o n c h o c e r c i a s i s , t h i s b e i n g o n e i n d i c a t i o n o f t h e p o s i t i v e p h o t o t r o p i s m o f t h e l a r v a l
f o r m s , w h i c h i n t u r n i s a r e s u l t o f t h e d a y - b i t i n g h a b i t s o f t h e v e c t o r . P h o t o p h o b i a
i s t h e e a r l i e s t s y m p t o m , w i t h b l i n d n e s s t h e e n d - r e s u l t . T h e i n c i d e n c e o f e y e l e s i o n s
v a r i e s f r o m a r e a t o a r e a : B o w i e ( 1 9 5 0 ) t a l k i n g o f t h e B e l g i a n C o n g o m e n t i o n s
" c a r a v a n s " o f h l i n d m e n a n d w o m e n . I n K e n y a t h e i n c i d e n c e o f e y e C ( ) m p I i c a -
t i o n s i s p r o b a b l y l e s s t h a n w a s s u g g e s t e d b y t h e o r i g i n a l s u r v e y s , w h i c h p r o b a b l y
i n c l u d e d b l i n d n e s s d u e t o o t h e r c a u s e s . T h e e x c i t i n g a g e n t i n t h e p r o d u c t i o n o t
e y e c h a n g e s i s t h e p r e s e n c e o f d e a d m i c r o f i l a r i r e . I n t h i s w o r k o n o n c h o c e r c i a s i s
w e h a v e b e e n f o r t u n a t e i n b e i n g a l l o w e d t o c o - o p t D r . R o y M c K e l v i e b y k i n d
p e r m i s s i o n o f t h e D i r e c t o r o f M e d i c a l S e r v i c e s , K e n y a . D r . M c K e l v i e i s a o
o p h t h a l m o l o g i s t w i t h m u c h e x p e r i e n c e o f t h e e y e c h a n g e s i n o n c h o c e r c i a s i s . F o r
o u r 1 9 5 1 R e p o r t h e c o n t r i b u t e d a n a u t h o r i t a t i v e s u m m a r y o f t h e p r o b l e m .
( 1 ) ! n t r o d u c t o r y
T h e f a c t t h a t e l i m i n a t i o n
n o t r e l i e v e t h e c l i n i c i a n o f h i !
d o m o r e h a r m t h a n g o o d : t l
m a y b e v e r y t r y i n g f o r t h e
n o t h i n g w i l l m a k e g o o d a n y c
h a s m a d e p r o g r e s s s o s l o w : e
t h e c o n t r o l o f a n o p h t h a l m o l
p r o d u c e d r u g s c h e d u l e s s a f e
t h e i n v e s t i g a t i o n o f e v e r y d r u g
p a r t i c u l a r l y t h e s k i u l e s i o n s a
f i l a r i a ; ? W h a t e f f e c t h a s t h e
( 2 ) H e t r a Z ! l D
E F F E C T O N S K I N C H A N G B S
T h e h a r m f u l a g e n t i s t h <
u n l i k e b a n c r o f t i a s i s , t h e m i e
f a c t o r , a n d i t i s o n l y t o b e
s k i n c h a n g e s a n d p r u r i t i s u n
T h i s m e a n s t h a t f o r t h e f i r s t
l o w t o p r e v e n t d a m a g e t o t h e
T h e r e a f t e r , w h e n a l m o s t a l l 0
t o i n c r e a s e t h e d o s a g e , i n t h e
t h e a d u l t w o r m s . F o r t h e I i ;
a l o n g , t h e l i u e s u s e d i n t h e
t o i t ( r e a c t i o n s m a y b e c o n
h i s t a m i n i c s ) . I n o u r o r i g i n a l (
d a y , o u r d o s e s b e i n g i n s o r r
( 1 9 4 9 ) . T h i s w a s d o n e d e l i b e
o n l y p e r m i s s i b l e b e c a u s e t h e I
S u c h C ( ) u r s e s s h o u l d n e v e r b e
o n e m g m . p e r k g . b o d y w e i l
s k i n r e a c t i o n b e c o m e s m i n i l m
d r u g p e r k g . b o d y w e i g h t t h n
d r u g p e r k g . b o d y w e i g h t . T h i
o n e w e e k .
H e t r a z a n i s r e m a r k a b l y n
k i l l s o r s t e r i l i z e s t h e f e m a l e
t h a t i t d o e s n o t d o s o a n d t
w i t h i n a y e a r . E v e n i f t h i s I
v a l u e : t h e i m p o r t a n c e o f t l :
c o u r s e s o r o f g i v i n g r o u t i n e
w e e k l y , a s a s u p p r e s s a n t .
T h e K i s i i a r e a o f K e n y a
o r n o t h e t r a z a n i n a d e q u a t e
t o d o w i t h W . b a n c r o f t ! : t h e
w o r k d e s i g n e d t o e r a d i c a t e S .
f o r e n o w b e g i v e n w i t h o u t i
e x p l a i n c e r t a i n o f t h e f a i l u r e
d e t a i l s w e r e g i v e n o f t h e r c s u
s e r i e s o f h o s p i t a l p a t i e n t s . A ,
b e f o r e t h e e r a d i c a t i o n e x p e r i r
t o f o l l o w t h e m u p ' . A m u c h h
- ,<:'';~'.
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The fact that elimination of the vector of onchocerciasis is practicable does
not relieve the clinician of his legacy of sick people. But careless treatment may
do more harm than good: the intense skin reaction to over-enthusiastic dosage
may be very trying for the patient, although it does finally settle down; but
nothing will make good any damage done to the eyes. It is tbis possibility which
has made progress so slow: each patient must be hospitalized and must be under
the control of an ophthalmologist: only by such measures will it be possible to
produce drug schedules safe for field use. Problems which must be answered in
the investigation of every drug are; has the drug any effect on the changes present,
particularly the skin lesions and eye lesions? What effect has the drug on micro-
filarire? What effect has the drug on the adult worm?
(2) lHetrazan
EFFECT ON SKIN CHANGES
The harmful agent is the dead microfilaria: consequently in onchocerciasis,
unlike bancroftiasis, the microfilaricidal activity of a drug is the important
factor, and it is only to be expected that an effective drug will exacerbate the
skin changes and pruritis until the great mass of microfilarire has been killed.
This means that for the first two to three days of treatment dosage must be
low to prevent damage to the eyes or even death of the patient (Rodhain, 1949).
Thereafter, when aJmOSI all of the microfilarire havc been killed, ~t is safe greatly
to increase the dosage, in the hope of completing the cure by killing or sterilizing
the adult worms. For the first few days the pattern of treatmeut shOUld be
along the lines used in the administcrIng at scrum to au iudIvidual sensitive
to it (reactions may be controlled to some extent by administration of anti-
histaminics). In our original experiments we used heavy doses even on the first
day, our doses being in some cases 50 time higher thau those used by Burch
(949). This was doue deliberately, to investigate certain eye' changes, and was
only pelmissible becausc the patients were under the care of ·an ophthalmologist.
Such courses should never be used m field work. The type of course suggested is
one m~m: per kg. body. ~eight of hetrazan citrate ~hree times daily until the
skm reactIon becomes mlTIlmal, then an lllcrease of th{s dosage to about 5 mgm.
drug per kg. body weight three times daily, with a total dose' of about 70 mgm.
drug per kg. body weight. This means that the course of treatment will last about
one week.
Hetrazan is remarkably microfilaricidal, but what is not known is whether it
kills or sterilizes the female adult worm. Much of the published work suggests
that it does not do so and that the skin becomes reinfested with microfilarire
within a year. Even if this be tIlle it does not mean that hetrazan is of no
value: the importance of the condition fully justifies the giving of repeated
courses or of giving routine prophylactic treatment, even as low as two tablets
weekly, as a suppressant.
The Kisii area of Kenya provides a suitable testing ground to settle whether
or not hetrazan in adequate dosage can sterilize the female worm as it seems
to do with W. banero-iti: the Kenya medical authorities have almost completed
work designed to eradicate S. neavei. Treatment of infected individuals can there-
fore now be given without the complicating factor of re-infection which may
explain certain of the failures reported in the literature. In our 1951 Report
details were given of the results obtained by the administration of hetrazan to a
series of hospital patients, As these patients were later re-exposed to infection
before the eradication experiments began it has not beeu thought worth while
to foHow them. up. A much larger series of patients is now being treated.
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E F F E C T O N E Y E C H A N G E S
H e t r a z a n m a y h a r m t h e e y e s o f p a t i e n t s g i v e n t h i s d r u g f o r t h e t r e a t m e n t o f
o n c h o c e r c i a s i s . O n t h e o t h e r h a n d i t m a y d o g o o d , e . g . B o a s e ( 1 9 5 2 ) , a n E a s t
A f r i c a n o p h t h a l m o l o g i s t , r e p o r t s t h a t a p a t i e n t a d m i t t e d b l i n d t o h o s p i t a l w i t h
s e v e r e b i l a t e r a l o p t i c n e u r i t i s r e c o v e r e d n o r m a l s i g h t a f t e r t r e a t m e n t w i t h h e t r a z a n .
W i t h M c K e l v i e w e g a v e i n o u r 1 9 5 1 R e p o r t o u r f i n d i n g s i n 1 6 p a t i e n t s t r e a t e d
w i t h h e t r a z a n : i n n o c a s e d i d t h e h e t r a z a n c a u s e o t h e r t h a n t e m p o r a r y u p s e t ;
a r e - e x a m i n a t i o n o f t h e p a t i e n t s s e v e r a l w e e k s a f t e r t r e a t m e n t s h o w e d t h a t t h e
d r u g h a d d o n e n o o b v i o l l s h a r m t o t h e e y e s a n d h a d a t l e a s t t e m p o r a r i l y c l e a r e d
t h e s k i n o f m i c r o f i l a r i a ; . T h e s e p a t i e n t s h a v e n o t b e e n o b s e r v e d f u r t h e r t o d a t e .
( 3 ) P r o t o s t i b
I N T R O D U C T O R Y
D e t a i l s o f t h i s d r u g h a v e b e e n g i v e n i n s e c t i o n I I o f t h i s R e p o r t .
T h e t h r e e i m m e d i a t e p r o b l e m s p r e s e n t i n g t h e m s e l v e s a r e : w h a t e f f e c t h a s
p r o t o s t i b o n t h e e y e a n d s k i n c h a n g e s , o n t h e m i c r o f i l a r i a ; , a n d o n t h e a d u l t
w o r m ? F u r t h e r , i f t h e d r u g i s o f b e n e f i t , w h a t i s a s a f e s c h e d u l e o f t r e a t m e n t ?
S o f a r w e h a v e b e e n a b l e t o t r e a t o n l y 2 2 p a t i e n t s ( 1 7 m a l e s a n d 5 f e m a l e s ) , a l l
a d u l t s e x c e p t t h r e e c h I i d r e n u n d e r e l e v e n y e a r s o f a g e . W i t h t w o e x c e p t i o n s a l l
p a t i e n t s s h o w e d m i c r o f i l a r i a ; i n t h e s k i n c l i p p i n g s a n d s e v e n s h o w e d n o d u l e s :
i n v i e w o f t h e f a c t ~,hat w e w e r e t e s t i n g a n e w d r n g a l l p a t i e n t s c h o s e n f o r
t r e a t m e n t h a d n o p h y s i c a l c h a n g e s i n t h e e y e s e x c e p t t h r e e i n d i v i d u a l s ~ith
m i n i m a l n u m m u l a r c o r n e a l o p a c i t i e s . E i g h t o t h e r s s h o w e d p h o t o p h o b i a o n l y ,
a n d s e v e n r e p O ' l ' t e d " t h i n g s m o v i n g i n t h e e y e s " .
T h e t o t a l d o s a g e w e a i m e d t o g i v e w a s t h a t f o u n d e f f e c t i v e i n c e r t a i n b a n .
c r o f t i a n l e s i o n s , L e . a t o t a l o f o v e r 2 4 0 m g m s . S b
v
p e r k g . b o d y w e i g h t , t h i s
t o t a l b e i n g s p ' r e a d o v e r t e n d a y s , w i t h f i r s t a m o u n t s s m a l l b e c a u s e o f d a n g e 1
o f r e a c t i o n s .
E F F E C T O N S K I N C H A N G E S
T h e t i m e t h a t , h a s e l a p s e d s i n c e t h e t r e a t i n g o f t h e p a t i e n t s i s t o o s h o r t t o
' J l l o w o f o u r a s s e s s i n g w h a t e f t e c t t r e a t m e n t h a s h a d o n t h e s k i n t h i c k e n i n g , e t c .
T h i s n o t e r e f e r s t o t h e s k i n c h a n g e s d u r i n g t r e a t m e n t t o c u t r e a c t i o n s t o a
m i n i m u m . D o s e s g i v e n i n t h e f i r s t t w o t o t h r e e d a y s w e r e l o w . T h e n u m b e r s
t r e a t e d ( 2 2 i n a l l ) a r e t o o s m a l l t o p e r m i t o f a d e t a i l e d a n a l y s i s b y g r o u p s b u t
o u r r e p o r t s g i v e s o m e i n d i c a t i o n t h a t a c e r t a i n p a t t e r n o f r e a c t i o n w a s c o m m o n
t o a l m o s t a l l t h e p a t i e n t s .
I m p o r t a n t p o i n t s a r e -
( a ) e v e n w i t h i n i t i a l d o s e s a s h i g h a s 1 2 m g m s . S b
v
p e r k g . b o d y w e i g h t , t h e
s k i n d i d n o t r e a c t i n t h e v i o l e n t f a s h i o n s o t y p i c a l o f t h a t f o l l o w i n g
h e t r a z a n a d m i n i s t r a t i o n : t h e i t c h i n g , i f i t a p p e a r e d , w a s n o t i n t e n s e ,
a n d ( E d e m a a n d i n f l a m m a t i o n o f t h e s k i n w e r e a b s e n t o r m i n i m a l :
( b ) w h e n i t c h i n g d i d a p p e a r a s t h e r e s u l t o f t r e a t m e n t , t h i s i t c h i n g w a s f o u n d
t o b e p r e s e n t f o r s e v e r a l d a y s d u r i n g t r e a t m e n t ;
( c ) t h r e e o f t h e 2 2 p a t i e n t s s h o w e d n o r e a c t i o n t h r o u g h o u t t r e a t m e n t .
T h e p i c t u r e s h o w n s u g g e s t s t h a t t h e r e i s n o m a s s d e a t h o f m i c r o f i l a r i a ; s u c h
a s o c c u r s w i t h h e t r a z a n t r e a t m e n t , i . e . i t s u g g e s t s t h a t t h e p r o t o s t i b i s n o t a c t i v e l y
m i c r o f i l a r i c i d a l . T b e e f f e c t o f t r e a t m e n t o n t h e a d u l t w o r m w i l l o n l y b e a s c e r ·
t a i n e d b y a l o n g p o s t - t r e a t m e n t o b s e r v a t i o n p e r i o d .
E F F E c r O N E Y E C H A N G E S
T h e p r e l i m i n a r y r e p o r t a b
i s n o t s t r o n g l y m i c r o f i l a r i c i d a l :
m e n t w i t h p r o t o s t i b . I n t h e e y e s .
r e a c t i o n s u c h a s s e e n w i t h h e t r
t h e p h o t o p h o b i a a n d " c r a w l i n g
r e l i e v e d b y t h e t i m e t h e s e r i e s
t h a t t h e i r s i g h t h a d i m p r o v e d ,
n a m e l y b l u r r i n g o f v i s i o n a s
p r e s e n t a t t h e e n d o f t h e c o u r
T h e v a l u e o r o t h e r w i s e o f
d e p e n d o n i t s e f f e c t o n t h e a d u
t h a n t h e l a c k o f m a r k e d m i c ]
w i l l b e a n a d v a n t a g e . T h e e f t e ·
~tudied b y e x c i s i o n o f n o d u l e s ,
( 4 ) S o l u s t i b o s a o
f N T R O D U C T O R Y
T h e . p r e p a r a t i o n u s e d a s :
s e c t i o n 2 . T h e p r o b l e m s t o b e !
e f f e c t h a s t h e d r u g o n t h e p h
a d u l t w o r m ? T h i s s t u d y h a s b e
1 9 r e c e i v e d s u f l i c i e n t q u a n t i t i e s
t h e p a t i e n t s w e r e a d u l t s , e i g h t n
s h o w e d m i c r o f i l a r i a ; i n t h e s k i n
i n i t i a l e y e l e s i o n s a r e d e s c r i b e d t
E F F E C T O N S K I N C H A N G E S
I n t h i s s t u d y w e d e s c r i b e 0
g i v i n g o f t h e d r u g . O n l y g e n e r a
t o o s m a l l t o p e r m i t o f d e t a i l e d
W i t h t h i s d r u g , a s w i t h p r o t
a s t h o s e f o l l o w i n g h e t r a z a n . O n I
m a t i o n o f t h e s k i n w a s a b s e n t
s e c o n d d a y a n d c o n t i n u e d f o r I
n o t s o s e v e r e a s w i t h h e t r a z a n ,
m e n t . E v e r y p a t i e n t s h o w e d i t c
t h a t e v e r y p a t i e n t c o m p l a i n e d 0
t h e c o u r s e o f t r e a t m e n t .
F r o m t h e r e s u l t s w i t h t h l
s u g g e s t s t h a t s o l u s t i b o s a n i s m O l
h e t r a z a n . R e a c t i o n s d i d n o t b e f
t i n u e d p r a c t i c a l l y t h r o u g h o u t t h
F r o m t h e p o i n t o f v i e w o f t t
p a t i e n t ' s v i e w - p o i n t i t i s a d i s a d
a n i n d i v i d u a l a s t h e A f r i c a n I
g e t s t e a d i l y w o r s e w i t h t r e a t m e r
r e f u s e t o f i n i s h t h e t r e a t m e n t .
I t i s n o t p o s s i b l e a s y e t t c
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EFFECT ON EVE CHANGES
The preliminary report above on the skin changes suggests that protostib
is not strongly microfilaricidal; this is supported by the eye 'changes during treat-
ment with protostib. In the eyes, as in the skin, there was no immediate wild local
reaction such as seen with hetrazan treatment. Of the 22 patients five stated that
the photophobia and "crawling in the eyes" present before treatment had been
relieved by the time the series of injections had finished: two patients reported
that their sight had improved, and only one patient showed an adverse reaction,
namely blurring of vision as though "looking through smoke": this was still
present at the end of the course of treatment.
The value or ·otherwise of peotostib for the treatment of onchocerciasis will
depend on its effect on the adult worms. If the drug proves to be an adulticide
than the lack of marked microfilaricidal effect will not be a disadvantage: it
will be an advantage. The effect of protostib on the adults can only be directly




The preparation used as solustibosan "conc." is described in the text in
section 2. The problems to be studied here have already been outlined, i.e. what
effect has the drug on the physical changes, on the microfilar,l<e, and on the
adult worm? This study has begun; of the first group of patierits treated, only
19 received sufficient quantities of drug to allow of preliminary assessment. All
the patients were adults, eight males and eleven females: all with two exceptions
showed microfilari<e in the skin clippings, and ten showed typical nodules. The
initial eye lesions are described below.
EFFECT ON SKIN CHANGES
In ·this study we describe only the skin reactions immedi~tely related to the
giving of the drug. Only general indications are given below, as the numbers are
too small to permit of detailed analysis.
With tbis drug, as with protostib, the skin reactions were in no way as violent
as those following hetrazan. Only one patient showed redema of the skin: inflam-
matioo of the skin was absent or minimal; itching usually began about the
second day and continued for four to five injections; the degree of itching was
not so severe as with hetrazan, but was more marked than with protostib treat-
ment. EvelY patient shOWed itching of some degree. One interesting reaction is
that every patient complained of headache and fever for at least two days during
the course of treatment.
From the resuJts with the small nnmber of patients treated the picture
suggests that solustibosan is more microfilaricidal than protostib, but less so than
hetrazan. Reactions did not begin until the second or third day. Then they con-
tinued practically throughout the course, stopping short about the ninth injection.
From the point of view of the physician this is an advantage, but from the
patient's view-point it is a disadvantage, especially when dealing with so primitive
an individual as tbe African native, as he cannot understand why he should
get steadily worse with treatment. The result is that a high proportion of patients
refuse to finish the treatment.
It is not possible as yet to say whether or not solustibosan has any effect
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